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TIME AND PERFORMANCE 


There’s more to a foundation contract than merely an 
agreement to furnish the materials and perform the 


work of constructing subsurface supports for a monetary 


tnd 


consideration. A contract is a meeting of minds—its 


satisfactory completion involves adherence not only to 


Sp  hectitte Z the specific words and drawings, but also to their true ) 
re spirit—for of such is the essence of the contract. ; Rid 
Kt. athens The Raymond organization has the world-wide experi- » met 
Be mel 
ence, the trained personnel, the special equipment, th figh 
l 
financial resources—and the desire—to fulfill its con- 
tractual obligations in complete accordance with their send 
eve 
actual intents and purposes. "I 
THE SCOPE OF RAYMOND’S ACTIVITIES " can 
includes every recognized type of pile foundation—concrete, com- ~ 
posit~, precast, steel, pipe and wood. Also caissons, construction put 
involving shore protection, ship building facilities, harbor and By 
river improvements and borings for soil investigation. the 
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This Is an Engineers’ War 


Address Before a Luncheon Gathering at the Spring Meeting of the Society in 
Roanoke, Va., on April 23, 1942 


By EuvGene Reyso p, M. As. Soc. C.E. 
Major GENERAL, Corps or Enctneers, U.S. Army; Cuier or ENGINEERS, Wasuincton, D.C. 


this great global war could be found than this 

very meeting amid the rare beauties of the Blue 
Ridge Mountains. To me, the occasion is inspiring. 
Here we are—members of a free American institution, 
meeting in a free American city, in the free and untram- 
meled American way. Certainly these things are worth 
fighting for. 

Uppermost in Our Minds.~In common with all Ameri- 
cans, we engineers today have our thoughts centered 
on this war for our very existence. The first thought of 
every real American is: ‘‘How can I do my part toward 
bringing about the final victory?” 

The winning of the war is indeed a job for all Ameri- 
cans. We are engaged in the greatest team effort of 
history. The resources of a continent and the efforts of 
140,000,000 people are joined with the single aim of 
putting an invincible American fighting force in the field. 
By “in the field’ I mean to include the ground, the air, 
the seas. The invincible American fighting force now 
being created will number several millions of soldiers, 
sailors, airmen. But, in fact, that force will be but the 
sharp edge of the sword wielded by the strong hands of 
the whole American nation. 

No Group Deserves Special Mention.~Like everyone 
else, we engineers are simply members of the all-American 
team. Our part, however, is very big and very mpor- 
tant. Generally speaking, the works of engineers under- 
lie the entire war effort in all its aspects and phases. 
Therefore, to discuss in detail the works of engineers in 
war would be to discuss in detail all phases and aspects of 
our present effort. 

In the past months we Americans often have had oc- 
casion to lament our failure to prepare adequately for a 
war which has plainly been in the making in the hearts of 
the dictators for the past ten years. All too frequently 
we have heard the phrase “‘too little and too late.”’ But, 
in a larger sense, our situation is not, and never has been, 
fundamentally black. For deep down beneath the 
surface there has always been the solid fact of America’s 
industrial potential. We were not prepared for war in 
the way of having thousands of airplanes and tanks on 
hand and millions of men standing under arms. We 


N° better evidence of what we are fighting for in 


were prepared in the fundamental way of having a numer- 
ous liberty-loving people, a rich country, and an industry 
capable of being adapted to war production on a scale 
such as the world has never yet seen. 

America can thank its engineering profession for 
many of these fundamental assets with which we enter 
the war. For American industry is largely the product 
of American engineering genius. 

A Specific Case.~When our President speaks of an air 
force totaling 200,000 planes, America responds with 
confidence. That confidence is engendered from the 
knowledge that American engineers can build the neces- 
sary plants, produce the necessary tools, and adapt 
American methods of mass production to the task at 
hand. When it is announced that our light tank pro- 
duction is already outstripping that of Germany, or 
that we are producing gun barrels at fantastic rates 
through use of revolutionary processes, no American is 
surprised. America knows that its engineers are up to 
any task. And America knows that for every such item 
actually published, there are many which must be held 
secret for military purposes. 

Recently I was present in a western city when a great 
bomber assembly plant was formally completed. The 
size of this plant, and its capacity in bombers per day, 
is something to excite the imagination. Exactly one 
year before, the ground on the site of the plant had first 
been broken. During that single year, the plant was 
designed, the plans and specifications drawn, the con- 
tracts let, the tools and equipment produced, and the 
construction completed. As I saw the first bomber roll 
off the assembly line, it seemed that the reverses of these 
first few months of war emerged in clearer perspective. 
They emerged as setbacks—hbitter indeed, but only 
temporary—and due to be redeemed one day in over- 
whelming measure. We may be sure that the generals 
in Tokyo are not jubilant over present events but that 
they soberly regard the implications of just such things 
as the opening of that bomber plant. 

Engineers Close to Combat.~Speaking of the Corps of 
Engineers of the Army, it is convenient to consider, 
first, the engineers directly connected with combat, and 
second, those engaged in construction. This is a classifi- 
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cation for convenience only. All of our engineers, in uni- 
form and out, at the front and at home, are engaged di- 
rectly in the winning of the war. 

On the battlefield of today, the premium is on mobility. 
The tank and the plane are the modern weapons of de- 
cision. The mobility of modern war arises fundamen- 
tally from the development of the gasoline engine. How- 
ever the vehicles powered by the gasoline engine depend 
in turn on routes of communication—and, in the case of 
the plane, on landing fields and bases. Routes of com- 
munication and air bases are the products of engineers. 
This fact is recognized in the doctrines of all modern 
armies. It is evidenced in the statement frequently 
made that ‘This is an engineers’ war.” 

Those Engaged in Construction.~In the field of con- 
struction, the impact of this war has been enormous. 
Definite figures may not be given; but anyone who has 
traveled around the country in recent months has seen 
evidences of our work, in the form of new cantonments, 
new air bases, and new factories. Measured prosai- 
cally in dollars, our program exceeds in cost the total 
national budget of a few years ago. The number of 
men employed on our works would make a sizable army, 
even as modern armies go. 

In this vast construction program, the Corps of Engi- 
neers has leaned heavily upon the professional engineers 
of the country. In many cases, professional engineers 
have dropped their normal duties and have come to us as 
commissioned officers. In many other cases, the rela- 
tionship has been on a consulting or contractual basis. 
But whether in uniform or not, the engineers of the 
country have heeded our call. 

Engineers Rise to the Occasion. ~Let no one get the im- 
pression that this construction program of ours is a 
simple case of “engineering as usual.’’ The contrary 
is the case—and emphatically so. Most of our construc- 
tion has been in the face of time deadlines which would 
have seemed impossible in normal times. We have oper- 
ated under priorities in materials. We have cut corners 
wherever possible. In fact, we have conducted this 
great construction program under conditions which ap- 
proach those of the combat engineer who is working close 
to the front. We have done just as that front-line engi- 
neer must do: we have made the best of the means at 
hand, and we have finished the jobs on time. 

Let no one think, either, that the professional engi- 
neers who work in our organization and at our side are 
free from personal hardships, dangers, and sacrifices. 
From the very start, the practicing engineers of the 
country on whom we have called have been willing to go 
wherever necessary and to do whatever is necessary. 
They have adapted themselves to the situation like the 
soldiers they are. 

For Instance, the Alaska Road.~Just recently we have 
had stirring examples of what I have in mind. All of 
you have read of the highway which even now is being 
pushed through to our vital bases in Alaska. Here is a 
project to be compared with the great pioneer engineer- 
ing feats of all times. This Alaskan road extends more 
than 1,500 miles, across wilds and wildernesses, over 
great rivers and muskeg bogs, through canyons and 
across mountains. Were it not dwarfed by current war 
reports, the construction of the Alaskan Highway would 
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The general scheme under which the Alaskan roaq jg 
being built itself indicates the cooperation existing be- 
tween military and civilian engineers. We of the milj. 
tary are pushing through the pilot pioneer roads: yw, 
are providing a route that will be passable, and wij] 
serve the immediate pressing military purposes. Behind 
us will then come civilian contractors, working with ys 
and with the Bureau of Public Roads; they will conver 
the rough pioneer road into a modern highway. The 
resulting road will play a vital role in our war effor: 
and in later years the highway will serve equally well the 
needs of peace. 

Réle of Construction Regiments.~For our pioneer work 
on this Alaskan road we have called on existing engi. 
neer units—particularly those that are equipped and 
trained for general pioneer construction work. But we 
are also using certain of our special units—such as topo- 
graphic battalions and ponton companies. As with all 
other engineer units, these are officered largely by men 
who a few months ago were practicing the profession of 
civil engineering. 

The same is true of the new ‘“‘construction regiments 
recently created. These also are officered almost com. 
pletely by engineers drawn from the civilian construction 
industry. After initial training in military fundamentals, 
the construction regiments will be available for assign 
ment here or in any of the several theaters of war, for 
important special construction jobs. This represents a 
significant development—just as did the creation, more 
than a year and a half ago, of our special aviation-con 
struction units. 

Not Blind Confidence.~In a brief and generalized talk, 
there is a tendency to dwell on the favorable aspects of 
things and to pass quickly over the unfavorable ones 
My aim is to leave with you a feeling of confidence in the 
ultimate victory—but at the same time to deflate any 
false optimism. 

It is the Americans—the people themselves—who must 
do the actual fighting. Tanks and planes and guns are 
only means to an end. When the Japanese generals 
look with alarm on our growing output of arms, their 
alarm arises from the knowledge that these arms are 
going to be wielded by men who are spiritually prepared 
to fight the war through to victory! What really alarms 
the Axis lords of war is the thought of the spirit of 
Bataan, coupled with the industrial potential which even 
now is blossoming into full strength. 

A Noble Heritage.-~And as for us, we must understand 
that our enemies, too, are prepared to fight to the last 
There will be no parade to victory in this war. The vic- 
tory will come—but only after the people of our great 
nation have plumbed the depths of sorrow and sacrifice 

Here in Virginia two hundred-odd years ago, there 
stood a homely log stockade. It was manned by half a 
hundred hardy pioneers. It was all that stood between 
the pioneer families and the savage Indians. Before 
their civilization was finally established, before the) 
could till their fields in peace, those pioneers had spilled 
their blood on many a nameless field. But their spirit 

was strong and their aim was true—and so a great nation 
took root on this continent. a 

There is an analogy here, I think, which none can fail 
to grasp. What the blood of our fathers has given ¥s, 
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ingineers of the Army, it is convenient to consider, 
first, the engineers directly connected with combat, and 
second, those engaged in construction. This is a classifi- 
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Model Study of Tidal Currents in East River, 
New York 


By L. S. Ditton, M. Am. Soc. C.E. 
LizUTENANT CoLoneL, Corps or Enoineers, U.S. Army, Districr ENGINEER, New York, N.Y. 


AS its name implies, Hell Gate is a byword for 
41 difficult navigation. In spite of much outlay, 
this short stretch in the East River along Manhattan 
Irland is still a hazard. The problem is only in- 
tensified by the concentrated water traffic. But it is 
in process of being solved, as Colonel Dillon explains 
here. By means of a large model, some twenty inde- 


New York, was made as a result of the desire to 

provide safe navigation and to increase the avail- 
able depth for ships passing from New York Harbor to 
Long Island Sound. Because of adverse tidal and current 
conditions, principally in the vicinity of Hell Gate and 
Belmont Island, a model study by the U.S. Waterways 
Experiment Station at Vicksburg, Miss., was considered 
the best method of determining the most effective and 
economical plan. 

rhe East River (Fig. 1) is a tidal strait 16'/, miles 

long and from 600 to 4,000 ft wide, connecting the 
Upper Bay of New York Harbor at the Battery, New 
York, with the western end of Long Island Sound at 
Throgs Neck. From the standpoint of navigation, most 
important is the 1.2-mile stretch known as Hell Gate, 
where a promontory, Hallets Point, 
forms a sharp bend in the river. 


A MODEL study of tidal currents in the East River, 
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OUTLINE 


: Map oF Project, 
From the Battery to Clason Point, wry Waterways 


pendent schemes were tested. The final result, he 
states, gave reasonable solutions for current alinement 
and velocity. At the same time it was economical, 
as much less property at Hallets Point had to be 
bought, and much less excavation was required. This 
paper originally was presented before the Waterways 
Dwision at the Society's Annual Meeting in January. 


England move through this waterway. There is also a 
considerable amount of local traffic, consisting of passen- 
ger ferries, car ferries, tows, tankers, sand and gravel 
barges, and other small harbor craft, which move con- 
tinuously in all directions on the river. 

The controlling mean low-water depth from deep water 
in the Upper Bay to the Brooklyn Navy Yard is 40 ft, 
except for a small section opposite the Battery, where the 
limiting depth is 39 ft. From the Navy Yard through 
the West Channel at Welfare Island and Hell Gate to 
Throgs Neck, the controlling mean low-water depth is 35 
ft for widths varying from 550 to 1,000 ft. 

Difficulties attending navigation in the East River are 
due to congestion of traffic and to sharp curves, lack of 
sufficient width, and strong, irregular currents. The 
mean range of the tides varies according to locality; it is 
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Scale in Miles 


13.4 miles, there are over 300 piers, AFFECTED ws 

wharves, ferry slips, and car-float 

bridges. The waterway is spanned by / 

seven large bridges with vertical clear- 

ances of from 132 to 140 ft. N 

The East River is one of the busiest Pe Ai a , BRONX 

commercial arteries of New York " 

Harbor. For the 10-year period 1931 A Brothers Isiand 
‘a South Brothers Island 


to 1940, the annual commerce averaged "ak 
about 50,400,000 tons. The highest bs oo 
annual total during this period was in 
1940, when more than 60,600,000 tons 
ol commodities and 35,800,000 passen- 
gers were moved over the waterway. 
During 1940 a total of 245,710 vessel 
trips were made into and out of the East 
River, and of this number 43% were 
loaded to drafts of between 22 and 
82 ft. Numerous coastwise vessels 
plying between New York and New 
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across mountains. Were it not dwarfed by current war 
reports, the construction of the Alaskan Highway would 
be universal front-page news. 
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4.4 ft at the Battery, 5.1 ft at Hallets Point, and 7.1 ft 
at Throgs Neck. The tidal movement in the East River 
is decidedly different from that in a true tidal river with 
one entrance, like the Hudson for example. It is the 


result of two tide waves, one entering from the Upper 
Bay at the Battery and the other from Long Island 
Sound at Throgs Neck. The tidal phenomenon is essen- 
tially hydraulic in character, brought about by these two 


sours 
MOON 


Fic. 2. Move. or Hert Gate; Wuire Lines Are GRAPHS OF 
FLOATING CONFETTI, SHOWING CURRENTS 


waves, which are about 3'/, hours out of phase and which 
differ by almost 3 ft in range. The height of the water 
at any point in the river is therefore due to the relative 
elevations of the water at the two ends. 

Further, the water stage is affected by changes in cross 
section of the channel and by water coming through the 
Harlem River. Since the tidal movement is essentially 
due to the difference in head at the ends of the river, the 
time of slack and the strength of the currents are nearly 
simultaneous throughout the river; the former occurs 
approximately when the water-surface elevations at the 
two ends are the same, and the latter approximately 
when the difference in elevations is greatest. 

Current velocities encountered in portions of the East 
River are the highest in the entire New York Harbor. 
The average maximum ebb velocities are 3.2 knots at 
Brooklyn Bridge, 4.8 knots in the west channel off Wel- 
fare Island, 4.6 knots in the vicinity of Hell Gate, and 0.5 
knots at Throgs Neck. The average maximum flood 
velocities are generally slightly lower. The irregular 
character of the currents is caused to some extent by the 
sudden increase in depths north of Welfare Island and in 
the vicinity of Hell Gate. 

Under existing conditions of tidal currents and channel 
curvature, large ships can use the route for only a limited 
period between high and slack water. Insufficient chan- 
nel depths and adverse alinement of currents limit the 
size of ships and the time of passage. 

The most serious obstacle is the reverse curve encoun- 
tered at Hell Gate (Fig. 2). The first turn into Hell Gate, 
going north from the west channel off Welfare Island, 


involves a change in direction of about 52°, on a curve 


There is an analogy here, I think, which none can fail 
to grasp. What the blood of our fathers has given US, 
we will, by our own blood, retain. 
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whose radius is 1,470 ft. The second curve, in the reverse 
direction, involves a change in direction of 38° with 
radius of 1,530 ft. A tangent of only 1,800 ft connects 
the two curves. 


OBJECTIVES OF IMPROVEMENT 


In order to assure safe navigation for large vessels from 
the Battery to Long Island Sound, the following genera) 
conditions are required: 

1. Minimum depth of channel should be 40 ft. 

2. The radius of curvature of the center line of the 
channel should not be less than 3,000 ft, where a change 
of course of 30° or more is involved, and the straight- 
away between curves should be not less than 2,000 ft, to 
permit a vessel to ‘‘steady’’ between turns. 

3. Undesirable currents should be corrected and desir. 
able ones should be retained so far as practicable. 

The model study was initiated to find a satisfactory 
method of meeting these requirements in the vicinity of 
Hell Gate and Belmont Island. The objective of the 
studies in the vicinity of Hell Gate was a satisfactory 
alinement (for large vessels) of the main currents without 
destroying the low-velocity eddies which are utilized by 
the towing traffic in negotiating this difficult section of 
the river. At Belmont Island it was a realinement of 
the main set to overcome the existing tendency of the 
river currents to throw ship traffic onto the Manhattan 
shore. 

A model was made to reproduce that portion of the 
East River from the Battery to Clason Point, and the 
Harlem River to Spuyten Duyvil (Fig. 1). The bed was 
molded in concrete to conform to a survey made in 1935 
1936 by the U.S. Engineers. Changes from one set of 
model conditions to another were simplified by molding 
Hallets Point, Hell Gate, Little Hell Gate, Belmont 
Island, and other minor sections in removable concrete 
blocks. All wharves were simulated with 4-mesh screen 
wire. Gages were placed at locations corresponding to 
those of all reliable gages in the prototype. The model 
was built to a horizontal scale (length) of 1 to 480 and a 
vertical scale (depth) of 1 to 80, with a resulting geometric 
distortion of 6. Thus it was about 150 ft in length and 
60 ft in maximum width. 


SOME FEATURES OF MODEL OPERATION 


Since the model was to simulate forces with respect to 
gravity, further scale relationships for transference of 
data from model to prototype values were chosen as fol- 
lows: 

Area, a function of (length)*—1 : 230,400 

Velocity, a function of /depth—1 : 8.94 

Discharge, a function of (length) x (depth)’* 


1 : 344,000 
Power Circuit Rete = Prumary Circuits 
Mechanism Insulated Contacts 
Contact Piate ording 
Tide Reproducing Cam 
Synchronous Motor— 
Motor = 
(@) Water Surf Floats | 
(®) urface = 
Water Pit 
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Time, a function of (length) < LEGEND 
——~» Limits of Maximum 


V depth) —1 : 53.7 

It will be noted that the time —>—» General Flow Directions 
conversion factor was such that 
| minute of model time repre- 
sented almost 1 hour in the proto- 
type. This condition made it im- 
practicable to measure and sketch 
the rapidly changing tidal cur- 
rents, which data are essential in 
comparing the various plans. 
Therefore, photography was used, 
with floating confetti to give 
streaks representing the pattern 
and direction of the surface cur- 
rents (Fig. 2). Photographs 
made at intervals of 53 sec with 
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exposures of 1 sec gave the most Fic. 5. Test oF FINAL IMPROVEMENT PROPOSED FoR HELL 


satisfactory results. They were 
supplemented with motion pic- 
tures, and this combination made it possible to visu- 
alize resulting conditions more readily than would tabu- 
lations and charts alone. 

An electro-mechanical tidal apparatus (Fig. 3) made 
it possible to reproduce the tides and currents to the 
proper time scale. A cam with a polar plot of the tidal 
curve was rotated at the proper speed by a synchronous 
motor. Riding on the cam was a split contact, while an- 
other contact was riding on a float. Thus one contact 
reflected the water-surface elevation as it should be, and 
the other, the actual surface. When they were not in 
agreement, contact was made and a reversible electric 
motor operated a movable waste weir to lower the gate 
in the case of a water surface which was too high, and to 
lift the gate for the opposite condition. The process was 
one of hunting, and the water surface was always at ap- 
proximately the correct elevation. Such discrepancies 
as existed were corrected by adjusting the model rough- 
ness. 


TO VERIFY THE MODEL 


Value of a model depends on its ability to predict with 
reasonable accuracy the action to be expected in the pro- 
totype under similar conditions. It is essential, there- 
fore, before studying the proposed plans for improvement, 
to test the model's ability to produce dependable results, 
and also to determine their approximate accuracy. 

This is known as the “‘verification of the model.”’ The 
first step was to adjust the tidal mechanism to reproduce 
to scale the tide heights and current directions at three 
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control stations. Next, adjusting the roughness of the 
channels to obtain the correct velocities and tides at 
intermediate gates involved covering most of the model 
with a roughness resembling that of a stucco finish. The 
final step was a thorough check of the tides, current 
velocities, and current alinement in the model. These 
observations were compared with field data taken from 
the prototype. Verification of the model included re- 
production of the average spring tide at 15 gaging sta- 
tions; reproduction to scale of prototype velocities; and 
scale reproductions of the proper times of occurrence of 
high and low water, slack tide, and strengths of the ebb 
and flood tides, in both the East and Harlem rivers and in 
Little Hell Gate. 

A very satisfactory verification was obtained, because 
of the quantity of observed data available from field sur- 
veys. Actual tests of proposed improvement plans were 
then begun, with continuous records of the tide at the 
control gages and at Mill Rock, by means of automatic 
recording gages. These records provided a check on the 
accuracy of the model and quickly revealed any failures 
to function properly. 

Altogether, 20 separate and distinct plans were investi- 
gated; of these 16 involved proposed changes at Hell 
Gate. The test of the plan originally proposed for that 
locality and the plan finally recommended will be briefly 
discussed. 

The improvement originally proposed (Fig. 4) in- 
volved the deepening of the main channel of the East 
River to 40 ft at mean low water, the deepening of the 

channel east of Welfare Island to 
46 25 ft at mean low water, the com- 
plete removal of Hallets Point, the 
widening of the channel between 
North and South Brother islands 
to 1,000 ft by the removal of a 
large portion of South Brother 
Island, and a fill over Sunken 
Meadow. 
Considerable improvement in 
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ately north of Welfare Island on 
the flood tide. This phenomenon 
FOR HELL (Fig. 4) tended to maintain the 
TIDE northerly set of the currents from 
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Supply 
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Mill Rock 


Triboroughy | 
Bridge | | 


QUEENS | Bridge 


8. Cutting back Negro Poj 
Wards Island, to a depth of 40 ft 
within about 20 ft of the face of the 
Triborough Bridge pier. 

9. Dredging a channel 40 ft 4 
and 650 ft wide between North ay 
South Brother islands. 

The major difference, in the vicinity 
of Hell Gate, between the plan origi- 
nally proposed and the plan finally 
recommended was in the portion of 
Hallets Point to be cut away | Fig. 6 
The original plan provided for com. 
plete removal of Hallets Point, while 
the plan which offered the best soly. 
tion as determined from the mode! 


Hell Gate 


Rew Areas of Proposed Excavation 
F | ~ 47 Feet Mean Low Water Depth TT 


bj — 40 Feet Mean Low Water Depth RES -20 Feet Mean Low Water Depth 


Fic. 6. CoMPARISON OF SOLUTIONS AT HELL GATE 
Left, Desired or Original Plan; Right, Recommended or Final Plan 


the west channel, thus limiting the improvement of cur- 
rent alinement on the flood tide. 

A complete change in the direction of flow in the vicin- 
ity of Mill Rock was caused by this plan. The area be- 
tween Mill Rock and the east bank of Manhattan Island 
was occupied by a series of slow eddies, and the direction 
of flow in the channel between Mill Rock and Wards 
Island was reversed for both the ebb and the flood tides. 

On the flood tide the alinements of the currents were 
definitely improved over original conditions, but did not 
comply fully with the desired alinements. The area of 
partially dead water immediately north of Welfare Island 
was filled with boils and eddies. The alinement of the 
flood currents in the vicinity of Negro Point was not 
materially improved. 

On the ebb tide the current alinements were satisfac- 
tory, and it was noted that the tangent distance between 
the reverse curves greatly exceeded the required 2,000 ft. 
However, since the center of the main set passed within 
100 to 200 ft of the edge of the 25-ft dredging limits, the 
further removal of much of the southwest edge of the 25- 
ft dredged ledge would be necessary for safe navigation of 
large vessels. 

AS FINALLY RECOMMENDED 


The plan which offered the most practicable solution 
(Fig. 5) included the following specific improvements: 

1. Widening the bend in the channel south of Bel- 
mont Island to a depth of 40 ft. 

2. Dredging a cross channel 20 ft deep and 1,000 ft 
wide between Belmont and Welfare islands. 

3. Dredging the East Channel at Welfare Island 25 ft 
deep and 500 to 600 ft wide. 

t. Removal of the northwest portion of Hallets Point 
to a depth of 47 ft, and dredging the channel adjacent to 
the point to a depth of 47 ft; also, removal of the south- 
west corner of Hallets Point to a depth of 25 ft, and the 
northeast corner to a depth of 40 ft. 

5. Removal of the southern arm of Mill Rock to a 
depth of 20 ft. 

6. Removal of the ledges near Mill Rock and along 
the east bank of the East River in the vicinity of the Tn- 
borough Bridge, to a depth of 40 ft. 

7. Filling an area in the vicinity of Hogs Back Light 
to an elevation of mean low water and constructing a 
dike to an elevation of mean low water, from the north 
side of this area to Wards Island. 


25 Feet Mean Low Water Depth Fill to Mean Low Water 


study provided for removal of only a 
portion. This plan required less ex. 
cavation and the acquisition of Jess 
property. 

These improvements resulted jp 
current alinements which satisfied the 
requirements. A ship could follow 
the desired navigation line and remain well within the 
main set, and there was the further advantage of visi. 
bility over the entire Hell Gate reach. 

On the flood tide (Fig. 5) the current coming out of the 
channel east of Welfare Island followed the Hallets Point 
shore quite closely; the currents from the western chan- 
nel were deflected somewhat by a strong boil over the 
south end of the Mill Rock ledge; and the main set 
passed approximately through its natural position. A 
large slow eddy was noted encircling Mill Rock, the cur- 
rent flowing in a westerly direction between Mill Rock 
and Wards Island. The eddy area off Negro Point was 
not very wide at the full strength of the tide, and became 
smaller as the current velocity decreased. At full tide 
strength there was considerable flow over the Hogs Back 
fill and dike. 

On the ebb tide the main set passed approximately 500 
ft east of its natural position; there was a smooth divi- 
sion of flow on the northern point of Welfare Island (the 
main set entered directly into the western channel); and 
there was comparatively little movement in the area west 
of Mill Rock and in the lower Harlem River. There 
was a slight easterly flow between Mill Rock and Wards 
Island. The water over the Hog Back shoal was almost 
slack, the dike and fill effectively cutting off any cross 
flow. Some boils off Pot Cove and eddies along the Hal- 
lets Point shore were observed. 


SOLUTION WAS SUCCESSFUL 


The conclusions drawn from the model studies were 
that the complete removal of Hallets Point, as originally 
proposed, resulted in no advantages in current alinement 
which were not obtainable under plans requiring less 
excavation. In addition, the complete removal of Hal- 
lets Point resulted in the formation on the flood tide ot a 
large area of eddies, boils, and slack water immediately 
north of Welfare Island. The partial removal of Hallets 
Point embodied in the plan finally recommended gave 
the most favorable current conditions. Overdredging 0! 
the channel through Hell Gate to 47 ft resulted m im- 
proved current alinement. The tests determined a plan 
of improvement which gave the best navigating condi- 
tions, and which cost less than any other plan providing 
the same results. The project which embodies this 
plan, estimated to cost $34,509,000, was recommended by 
the Chief of Engineers, December 11, 1939, and is 1- 
cluded in the pending Rivers and Harbors Act. 
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Gate SHOWING CURRENT DrRECTIONS AT FLOOD TIDE 


Modern Heavy Excavating Equipment 


’PECTACULAR performance and economy have 
5 characterized the development of earth-handling 
equipment. This is most fortunate because, with 
all-out war demanding more than ever from engineers, 
it has devolved upon contractors and machinery 
manufacturers to make provision to meet the new 
demands. Examples of the phenomenal progress 
made are given here in two papers, each by an expert 
in his field, one dealing with types of tractor-scrapers 


northerly set of the currents from 


and the other with shovel and dragline units. This 
picture of what gigantic strides American engineering 
has taken—the accomplishments achieved and the e/- 
ficiencies attained—in excavation, one of the oldest 
fields of construction, will have special interest. 
These two papers, Mr. Park's first and Mr. Ruhloff’s 
as supplemental to it, were originally delivered before 
the Construction Division at the Society's Spring 
Meeting in Roanoke in April. 


Tractor-Scraper Machines in War Work 


By Kenneth F. Park, 


Assoc. M. Am. Soc. C.E. 


Cuter Fietp Enorneer, R. G. LeETourneau, Inc., Peorta, 


ITH their keyed-up organization and modern 

heavy construction equipment, contractors are 

pledged to an all-out civil defense effort. Their 
efficiency in engineering and construction practice is of 
inestimable value to our war program. In these times 
when expenditures are measured in billions of dollars, 
excavation quantities in hundreds of millions of cubic 
yards, and efficiency in terms of completion dates, no 
other group in the world could step into the breach and 
so quickly hit the necessary production pace. Present- 
day heavy construction equipment has made this pos- 
sible. 

In discussing such equipment, the first question 
asked will probably be, What determines whether or 
not a certain machine is “heavy”? To paraphrase an 
old saying—‘‘Heavy is as heavy does.’ Take the case 
of an old-model tractor with a shipping weight of 21,000 
lb, an engine of 55 hp, a maximum drawbar pull of 9,700 
lb, and a top speed of 3 mph. It was, and it still is, 
considered as heavy equipment. Its nearest counter- 
part today weighs 24,000 Ib; it is of 80 hp, and has a 
maximum drawbar pull of nearly 23,000 Ib and a top 
speed of 6 mph. 

But when we look at the performance of the two, the 

difference is remarkable. On a typical haul of 600 it, 
pulling the companion scraper of its day, the old machine 
would excavate, haul, and place approximately 34 cu yd 
an hour; the new one approximately 92, or up to a pos- 
sible 100 cu yd per hour, depending on the condition 
of haul roads. 
_ It is the development of comparable improvements 
in all construction equipment, plus the greatly increased 
size of machines, that today makes possible performance 
of the enormous amount of work we as a nation are 
turmmg out. Without this great improvement, which 
has developed in the last decade, we would not be able 
to handle 30% of the production now reaching its top 
stride. Then “too little, too late’ might well have been 
written against our present construction activities. 


TO MEASURE TOTAL CAPACITY 


To understand the prodigious amount of work now in 
progress, it is necessary to make an estimate of the num- 
ber of machines in use in the war effort. It can be said 
that all the machines built for construction purposes in 
the past five years, or back through 1937, are at present 
active war work. Antedating these models are many, 
ol course, that are still able to offer performances com- 
parable to those for which they were originally built. 

N my country-wide travels I find equipment dealers 


TRACTOR-SCRAPERS AND OTHER EQulrIpP- 
MENT HANDLE 300,000 Cu Yp oF 


sold out, even to many old rehabilitated machines which 
they considered as scrap. I must qualify these state- 
ments by limiting them to excavation—the work with 
which I am most familiar. 

It is probable that increases in shovel manufacture 
give us today at least 10,000 shovel units, 5 years or less 
in age, digging at war-time dirt. Assuming one hun- 
dred yards of excavation an hour, this would indicate 
the possibility of digging 1,000,000 cu yd an hour 
with shovel equipment alone. A typical truck require- 
ment for such excavation might be approximately 50,000 
units. These are conservative figures; the actual quan- 
tities may well be considerably greater. 

During this same five-year period, approximately 
100,000 tractors have been built and 25,000 have been 
placed on construction work, with somewhere near 15,000 
on scraper units. The hourly potential of this group is 
estimated conservatively at 1,500,000 cu yd an hour. 

Excavating equipment, then, outside of short-haul 
work such as is typical for a bulldozer, may be said to 
have a working capacity of at least 2,500,000 cu yd per 
hour. To indicate the number of jobs that could be 
worked simultaneously at this time, let us take all the 
machines available for excavation and set up 2,000 cu yd 
an hour as a progress rate. We could then handle 1,250 
such jobs. Probably many more than this are actually 
in process of construction. 

To this set-up may be added the rest of the 1942 out- 
put. This would include, besides shovels, another 
27,000 tractors, of which it is probable that some 6,000 
will go into excavating work on scrapers. 

All this equipment now in use is not working in the 
United States. This is a war total, including the ma- 
chines in off-shore work and in the territories in which 
we now fight, or to which we furnish equipment. They 
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have been working from the Arctic to the Antipodes, 
and from Britain to Burma. They have been valiant in 
building new roads and throwing up tank traps; in 
excavating for munition dumps and smoothing out 
shell holes in bombed runways. They are working 
in the shadow of the Pyramids and in the depth of tropi- 
cal jungles. 

Of the scraper equipment previously mentioned, over 
3,000 units are operating in foreign fields, from our one 
company alone. Many also are temporarily hors de 
combat at the bottom of the Atlantic until such time as 
the ingenuity of some contractor contrives a subaque- 
ous use. 

Considering that this equipment is operated by man 
wer—and most of it all the way around the clock 
the skilled and semi-skilled labor involved is a problem 
in itself. It is estimated that no less than 300,000 men 
would be required per day on working units alone—on 

shovels, trucks, and tractors—to keep the dirt flying. 

After proper headway had been gained, a typical big 
Army camp job, including great quantities of work out- 
side of excavation, maintained an average of nearly 
30,000 working people per day. The number of skilled 
and semi-skilled operators on excavating, grading, and 
maintenance equipment alone represented 8% of the 
total. If the same proportion were applicable to all 
the jobs on which the available equipment is being used, 
it would call for 3,750,000 people to carry out the work 
in which tractor-scraper and shovel equipment is par- 
ticipating. 

TO QUALIFY AS A BIG JOB 


There may be a reasonable difference of opinion as to 
what constitutes a ‘“‘big’’ project. I have arbitrarily 
considered that handling 2,000 cu yd or more of exca- 
vated dirt an hour would qualify for such a designation. 
On the basis of this progress requirement there are many 
big projects today. The dirt must be hauled to some 
final resting place and made stable for building sites, 
airport runways, camps, or other war projects. 

When the big excavation job of a few short years ago 
had, say, two million yards to be handled in a year and a 
half, at a required rate of 300 to 400 cu yd per hour, we felt 
we had hold of a pretty big task. We now have to in- 
crease the output many fold to create what the con- 
tractor chooses to classify as a ‘“‘high-ball’’ job. 

Two years ago a 31,000,000-yd earth-fill dam was ad- 
vertised for bidding. The amount of yardage in the 
job took all our breaths away. Excavation was set up 
at approximately 1,400-cu yd an hour. Approximately 
$1,500,000 worth of equipment went onto the job—we 
roughly estimated that there was about 20 cu yd of 
excavation for each dollar invested in machinery. 

A fair-sized earth-fill dam of a few years ago, with 
3,000,000 cu yd of excavation, was given three years to 
complete. Compare that with a defense processing 
plant recently started which had nearly 4,000,000 cu yd 
of excavation, and which had to be completed in 90 days. 

Some details as to what modern equipment is produc- 
ing will be of special interest. On the Army camp work 
previously mentioned, 19 complete grading outfits be- 
longing to outside contractors, complete with operators, 
were hired. These included shovels, trucks, and tractor 
haulage units, bulldozers, graders, and rollers. On 
the 31 miles of railroad work involving 1,235,000 cu yd 
of excavation, there were nearly 300 units working. 
In the road work with tractors, graders, trucks, and 
scrapers, there were 460 units working. In traffic and 
maintenance there were 18 units. This makes a total of 
778 units on excavation alone on a single project. 


VoL. 12, 


Great amounts of other equipment were also in Opera- 
tion on the job, and enormous quantities of materials 
were being handled to form a permanent camp. For 
instance, nearly one million board feet of lumber Were 
nailed up each day. No total excavation quantities are 
available on most of these jobs, but they run into Stagger. 
ing amounts. 


FROM THE CONTRACTOR'S NOTEBOOK 


Another war job, an ordnance plant, typical of 
many of our large present-day projects, was to be com. 
pleted in one year. Some of the quantities involved wij 
indicate the tremendous size of the job: grading 
1,600,000 cu yd; concrete, 130,000 cu yd; and steel, 20,099 
tons. It was necessary to build 74 miles of standard. 
gage railroad on the site, 74 miles of permanent roads 
and 30 miles of temporary roads. The floor space in the 
buildings amounts to over 2,000,000 sq ft. 

A list of the equipment for the work included » 
shovels, cranes, and draglines ranging from 1 to 20-cy 
yd capacity; there were 38 tractor and bulldozer units 
and sixteen 12 to 16-yd scraper-tractor units. The rest 
of the equipment consisted of locomotives, cranes, 
rooters, ditchers, compressors, graders, rollers, various 
types of finishers, concrete mixers, and so forth. Aj) 
told, there were 160 pieces of equipment on the project, 

Let me quote one more typical excavating job—the 
preparation of a large area of ground for a war product 
plant. There were enough extra units on the job to in- 
sure the 21-hour operation of 25 scraper units. Working 
in conjunction with them were several tractors as rooting 
units, and several which assisted in loading as “pusher” 
units. The scrapers ranged in size from 14-yd heaped to 
30-yd heaped. A group of four had rubber-tired tractors 
for long haul. The work was laid out to handle 100 cy 
yd per machine, on all the hauls involved, of whatever 
length. Individual 14-yd scrapers were placed on short- 
haul work, handling dirt up to a distance of 500 or 600 ft. 
Larger tractor-scrapers, loaded by pusher, were placed 
on the intermediate hauls up to 1,500 or 1,600 ft. Rub- 
ber-tired units, with their inherent speed, were used on 
long hauls, up to a mile or more. 

By maintaining 2,500 cu yd per hour, the flow of mate- 
rial to the fill, where it had to be processed by spreading 
and tamping, was made constant. The working crew 
was maintained at constant levels, both as operators for 
the units themselves and as repair and grease crews. 
A gross amount of 50,000 cu yd a day or more was the 
average maintained throughout a period in which many 
million yards were handled. 

Since excavating machinery is shown to have under- 
gone such outstanding improvements, some explanation 
should be made as to how this was possible. I will con- 
fine myself to a consideration of the type with which | 
am most familiar—tractor-scraper equipment. As one 
contributing factor—tractor horsepower, weight, speeds, 
and design have all improved, so as to offer several times 
the performance originally possible. Bulldozers, root 
ers, and particularly tractor-scrapers, however, have been 
the biggest contributing factors in the development o 
the tractor. If the capabilities of the tractor-scraper had 
not always challenged more than every ounce of power 4 
tractor was capable of developing, the possibilities o1 such 
development would have been remote. Actually the 
progress in performance and economy of tractor-draw. 
units during the past ten years has been spectacular. 

When first used as a tractor-hauled unit, the best 
scraper was a hard-loading, clumsy, steel-wheeled, small- 
capacity machine that consumed over 400 Ib of tractor 
drawbar per ton of trailed load. The largest preset 
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day machine, with properly applied pneumatic tires, 
has over seven times the capacity and under comparable 
conditions will haul with but 11°), more tractor drawbar 
pull. On yesterday's machine, a 13-ton load, using 
5,850 Ib of drawbar pull, in most cases would require the 
same gear and speed necessary for one of today’s scrapers 
with a gross load of 93 tons, requiring but 6,510 Ib of rim 
pull. This difference accounts for the greatest part 


EartTH MOovING with Heavy EguipmMent To Construct AN AIR- 
PORT RUNWAY IN THE MippLe West 
A Million and a Half Yards of Earth Was Handled on This Job 


of the increased production of present-day heavy tractor 
grading equipment. 

Another improvement adding to the effectiveness of 
scraper operation is the recently developed automotive- 
type rubber-tired hauling unit. What it has done is to 
take over the highly developed scraper with all its 
economies, adding to it the missing factor of speed. 

In its most recent form—for the sake of clearer under- 
standing, let us call it a truck-scraper combination—we 
have all the economies of the tractor-scraper, plus the 
speed of the truck. The results are greater yardage for 
less cost—more work accomplished in a shorter period of 
time. Short-haul economies are thus possible on long- 
haul work. This type of machine has brought the 
borrow pit thousands of feet closer to the fill. 


TODAY S MECHANICAL MONSTER 


To illustrate the growth in size, I would mention the 
newest and largest machine developed for fast and eco- 
nomical earth movement. It loads with pusher help, or 
by snatch pulling, or by a combination of the two; but it 
contributes enormously to the amount of dirt moved 
through its own power. The machine has dual 200-hp 
motors, working through individual fluid couplings to a 
single reduction shaft. Standard transmissions would 
not handle all the power flowing from the engines, so a 
series of clutches handle four forward speeds, through 
gears running continually in mesh. 

Taking the tractor unit alone—the weight on two 
30.0040, or 36.00-40 tires, is 44,000 Ib. It trails a 


scraper unit which weighs over 50,000 Ib empty, The 
tires on the rear of the scraper are dual 24.00-32 34-ply 
The machine has a struck volume of 42-yd, and a heaped 
capacity of 59 yd. Properly applied, in good g: ving, it ™ 
picked up 136,000 Ib of dirt. With such loads, the grog 
weight of the entire machine is approximately 230,009 jp 
On fair roadways the unit will travel at 15 mph. 

The calculated drawbar pull, or more correctly th, 
rim pull (power applied to the tire rim) is nearly 55,¢ 
Ib—over twice as much as the largest tractor now made 
Obviously this power is only usable before the wheels ship 
in proportion to the ability to hold the machine dow, 
on the ground. In average dirt, the coefficient of fric. 
tion is 0.55. On this basis, the effective pull become: 
55% of 55,000 lb. The complete development of rim pull 
for towing comes nearer its full development as we ge 
more and more weight on the tires in various loading 
procedures. 

On this machine the biggest tire used has a carrying 
capacity of over 55,000 Ib, using a 35-lb pressure. |; 
weighs about 3,800 Ib and_stands 114 in. high. It has 
38 plies and retails for approximately $5,100 per tire 

It might be interesting to state the size of this big carrie; 
in commonly understood terms. An ordinary wheel. 
barrow would carry about 150 Ib of dirt. A 136,000 p 
load would make over 900 wheelbarrow loads. In th. 
same two minutes that it would take a laborer to load 
the wheelbarrow, we can heap the scraper. 


TRANSLATED INTO WAR ACCOMPLISHMENT 


“Comparisons,” as Shakespeare once said, “are odi. 
ous.” But I have already made many, so one more will 
not matter. A comparison of machine costs on a typical 
mile haul will indicate the efficiency of our present-day 
heavy grading equipment over that of yesterday. With 
the machine group now developing the cheapest costs 
we can handle much greater quantities of excavation 
at one-third the cost and nearly three times the speed 

Study for a moment the problem of moving a year's 
output of dirt to meet the requirements of the war effort 
Yesterday's equipment would take threesyears. That 
would be a very serious prospect in the face of the present 
crisis. Another thing, the three billion dollars which 
represents the approximate cost of moving that dirt at 
present prices, would be tripled and nine billion dollars 
would be required for the same work. Serious indeed 
would be such an addition to our present financial load 

During this critical period of speed-up, when it s 
necessary to accomplish more than we ever before 
thought possible, the contribution of heavy grading 
equipment to the rate of work and to the genera 
advancement of our war program is enormous. So | 
give all credit to the ingenuity and aggressiveness of the 
manufacturers who have brought this equipment mt 
being—and high praise to the contracting fraternity 
who are doing such a splendid job of using it. 


Shovel and Dragline Performance 
By F. C. 


Sates Encineer, Bucyrus-Erre Company, Soutu Wis. 


MONG the means of meeting the heavy schedules 
of war construction, shovels and draglines cer- 
tainly take a prominent part. Their application 

to present-day engineering construction is a notable one. 
Great strides have also been taken in developing in- 
creased capacity and performance in this type of excavat- 


ing equipment to handle the growing demands of large 
size projects. 

Just what proportion of such excavation is handled }} 
shovels and by draglines is a matter of estimate only 
Further, it is changing due to increased manulacturs 
For example, the current year’s production of such m* 
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=," chines will greatly exceed last 
year’s of four thousand 
paned or more units. 
witha ‘i analysis of our shipments for 
€ gross the first quarter of 1942 shows a 
000 Ib 95° increase 1n balanced average 
dipper capacity for all , s to 3-cu 
ly the vd shovels—this in spite of the 
55,000 large number of */s-cu yd ma- 
made chines shipped. This further adds 
Is shp to the possible output. Thus, the 
down potential he urly excavating capac- 
of fric- ty available for construction from 
comes machines placed in service during 
im pull the last five years is doubtless 
We get wer 1'/, million cubic yards per 
oading hour. 
SPECIAL ABILITIES 
UTying 
re. It The actual hourly excavating 
It has capacity will be less than the poten- 
r tire tial because shovels or draglines 
Carrier are now purchased with additional 
wheel equipment to make them serve 
000 Ib also as general utility tools—as 
In the cranes or Clamshells. The extent 
© load to which this has gone is indi- 
cated by the mounting of a 2'/>-cu 
yd shovel on an automotive truck 
to enchance its maneuvering ability 
Od in crane service. 
re Wi Shovels and draglines have special advantages in work 
Ypica where the material is rock or the haulage distance con- 
nt-day trols. Tractor-drawn equipment, on the other hand, 


With is ideally suited to present-day construction work involv- 
ing an immediate start at a number of places simulta- 
vation neously. Thus, in general, each type of excavating unit 
speed has a distinct field, but the border between them is not 
distinctly defined. 

Now in use on construction projects, exclusive of 
That mining and normal quarry operations, are 26 electric 
shovels of one manufacture normally rated as of 5-cu yd 
capacity. These are of the type with which I am most 
familiar. In average excavating service they would 
\ or have a potential capacity of 15,000 cu yd per hour. This 
ideed 
oad 
it 
before 
-ading 
eneral 
So I 
of the 
inte 


FoR Tuts Huce 30-Cu Yp SHOVEL 


REMOVING OvERBURDEN 70 Fr Deep Is THE ExcAvaTING TASK SET 
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SHOVEL, TRACTORS, AND TRACK WAGONS ON A STRETCH OF HEAVY 


Roap CONSTRUCTION THROUGH ROCK 


indicates a trend toward the use of heavy-duty electric 
excavators on construction work. 

This machine, which is designed for quarry and mining 
work, is convertible to a dragline; and as a crane it would 
handle a 4-cu yd concrete bucket (20,000 Ib) at 100-ft 
radius. Its variable voltage control permits both raising 
and lowering of the load on the motors. The utility fea- 
ture of alternative shovel, dragline, crane, and clamshell 
use has now been extended to include 5-cu yd elec- 
tric machines. 

There are now going into service two 4-cu yd electric 
shovels which have the capacity to feed 900 cu yd per 
hour to a belt conveyor having a length of 4,000 ft in the 
pit and then extending 8,300 ft from the pit to the dam. 
An exceedingly interesting feature of 
this digging and transportation of ma- 
terial is that in 7 flights the material 
is lowered 735 ft, which down move- 
ment generatesa netof61Shp. This 
gain is accompanied by an extremely 
low shovel-loading cost. 

Merely mentioning capacity in 
terms of cubic yards per hour is not 
a true measure of performance. For 
example, a 30-cu yd shovel has had 
a monthly average production of 
1,700 cu yd per digging hour in ma- 
terial requiring blasting. Althoughas 
a mining tool this machine is doing 
an outstanding production job, it 
would be entirely unsuited for the 
type of work involved in building air- 
ports or preparing land for building 
projects. But for canal work or tail- 
races cut in rock for large power proj- 
ects, it is eminently suitable. 

A 10-cu yd dragline has delivered 
530 cu yd per operating hour to a 
hopper feeding a belt conveyor over a 
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A 10-Cu Yp Dracuiine Loaps A CATERPILLAR-MOUNTED Hopper, 
Wuicu in TurRN Feeps Aa Bett CONVEYOR 


mile long. This is the type of service for which such a 
unit is better fitted than any other. It illustrates the 
fact so well recognized by construction engineers, that 
each job of magnitude poses its own problem in develop- 
ing machines of the most suitable types. 


PARTICULAR APPLICATIONS OF IMPORTANCE 


The long-boom dragline is finding greater use on con- 
struction projects. Machines of this type are in service 
on varied work, as the following list indicates: 


1. Panama Canal—Third Lock Project 

2. Columbia River—Bonneville Power Plant Development 

3. Anderson Ranch Power Dam 

4. Shasta Dam—aggregate plant 

5. Breakwater and harbor projects 

3. Draglines arranged for clamshell work mounted on floating 
hulls—Pearl Harbor and elsewhere in Hawaii 


Draglines combine the functions of digging, lifting, 
and transporting material. Within the limits of their 
boom lengths, they make for low-cost movement. A 
12-cu yd dragline, in overcasting blasted shale, operated 
984 shifts in a year and moved 3,716,000 cu yd at a direct 
operating cost of $0.0191 for labor, supplies, repairs, and 
power. 

Draglines whose buckets are too large for the average 
truck are operating with belt transportation—for ex- 
ample, in digging the aggregate for Shasta Dam and 
delivering it to the 9-mile belt conveyor. Onan Alaskan 
mining project, a 12-yd dragline with a 200-ft boom 
delivered material to a mobile caterpillar-mounted 
hopper, which transferred it to a conveyor serving a 
spoil pile about a mile and a half from the pit. This 
indicates the possibility of using large dragline buckets for 
digging various types of material and successfully trans- 
porting it on belting. This trend will become more 
prominent since belting engineers have assured us that 
they are in a position to take rock as large as a 4-ft 
cube on a 74-in. belt; and that they are willing to trans- 
port it providing the elevation is suitable and there is no 
transfer of material between receiving and discharge 
points. 


VoL, 12, No. 


To indicate the advancement jy th 
art of digging by means of dragline< 
should be noted that machines on 
available which carry either a 259 
boom with a 14-cu yd bucket or a 19», 
boom with a 25-cu yd bucket. 4;, 
normal dragrope pull of 186,000 Ib, , 
25-cu yd bucket can dig and hau! a} a 
speed of 200 ft per min. This bucke; 
when loaded weighs 125,000 Ib and 7 
lifted at a rate of 260 ft a minute: thi. 
indicates the high speed of transporta. 
tion that can be attained within the 
operating range of the machine, Tj: 
dragline has a capacity of approxi. 
mately 1,000 cu yd per hour. 

In one of the new developments, th. 
dragline drum and the hoistline dry 
are each independently motorized under 
variable voltage control, eliminatin: 
the usual operating clutches and brakes 
This impfoves control, increases output, 
and decreases operating costs and de. 
lays. It requires two motor-generator 
sets furnishing direct-current power to 
two 425-hp hoist motors, to two 425 
hp drag motors, as well as to three 
125-hp swing motors. 

Briefly, the contractor has available a choice ranging 
from */, to 33 cu yd in shovels, and from */s yd to 25 cy 
yd in draglines. It is significant to note that the largest 
shovel requires only the three-man crew generally used on 
a small unit. 

The capacity and transportation range for the largest 
units are as given in Table I. 

Selection of the proper unit depends upon the class o/ 
material, the hourly demands, the operating range, the 
coordinating transportation system, and total yard- 


TaBLe 1. Data ON SIZE AND PERFORMANCE OF LARGER SHovets 
AND DRAGLINES 
Maximum Move- 


MENT OF MATE- 
RIAL TO Dump, Ft Maxitmum*® ty 


HourLy Worxinc 
Hori- Ovrpvr, Orpen, 
Tyre Size zontal Lift Cu Yo Le 
Shovel 33 cu yd 200 68 2,000 2,800,000 
(1,400 tons 
Dragline 25 cu yd, 180- 
ft boom 370 170 1,000 
Dragline 14 cu yd, 250- 500 250 600 
ft boom 
Shovel 6'/: cu yd 86 31 800 487,000 
(243 tons 


* Operating conditions and ranges will influence the output shown 
are primarily maxima for comparative purposes. 


ages to be moved. The number of units may be further 


dependent upon the number of points of application 
required. 


These 


TREND TOWARD GREATER OUTPUT WITH LESS WEIGHT 


Throughout the range of machines the trend is toward 
securing greater output with less weight. The now 
available 2-cu yd diesel shovel weighs 122,100 Ib and can 
produce 250 cu yd an hour. Ten years ago a 2-cu ye 
diesel shovel weighed 141,000 Ib and was rated at 2\") 
cu yd an hour. Similar changes have occurred through 
out the whole line of excavating units. 

The several types of units have received their greatest 
variety of application on construction projects, 4 [4 
which made for rapid development. The engimec'> 
demands and the engineer’s help have been importam 
factors in the significant progress of “earthmoving. 
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iN the 
ns i d Garb D | Plant at 
oo Sewage and Garbage Disposal Plant a 
250-ft 
180-Ft a ry, n 
Ata 
0 Ib, a By W. P. CorrincuaM, M. Am. Soc. C.E. 
ul at a Crry Enorveer, Gary, 
bucket 
yn FTER more than a_ year's A new sewage disposal plant is of it is possible to use this sewer as a 
dow operation of Gary’s new sew- interest to the designing as well as reservoir and maintain a fairly uni- 
» nn age treatment plant, itis pos- the plant engineer. The Gary insialla- form rate of pumpage throughout 
| Th : sible to make some observations on ion is of particular interest because of the 24 hours. 
- . its performance. Since the plant the data now available on the first year’s The rate (Table I) is controlled 
i. has gone through some of the sea- operation. It serves 100,000 people by throttling the cone valves on the 
ts, th sons only once, it is not possible at with a separate digestion, activated discharge lines of the sewage pumps 
d . this time to draw final conclusions sludge system. The experience records and is regulated so that the inter- 
ws as to what normal operation pro- of the first few months show favorable ceptor is pumped practically dry in 
= dures will accomplish. behavior, similar to that of other plants the early part of the morning and 
wakes An activated-sludge, diffused-air im recent years. Gas production, to be before the morning peak flow has 
- cs type of installation was adopted, augmented later when garbage grinding ' reached the plant. This peak comes 
o-. with separate sludge digestion. The is instituted, has proved most economi- down the interceptor almost in a 
tee plant was designed for a population cal. Especially notable is the expert- wave, Carrying with it any deposits 
er ¢ of 170,000 in 1950 (of which about ence with strong acid-pickling liquors, that may have settled out in the 
‘ 93, 100,000 are served now), and an which have had a decidedly beneficial previous 24hours. To date, inspec- 
thre average sewage flow of 40 mgd with effect on the digestion. This paper is tions show that no septicity has de- 
- a five-day B.O.D. of 111 ppm and condensed from Mr. Cottingham’s pres- veloped in the interceptor, and the 
anging suspended solids of 120 ppm. Since entation before a session of the Santlary sewage reaches the plant with no in- 
OF ow details have already been given Engineering Division at the Society's dications of staleness. Sewage from 
argest elsewhere (Sewage Works Engineer- Chicago Meeting last fall. the most distant point arrives at the 
oo. ing, September 1940) only a brief _ plant in about eight hours. The 
. description of the physical features is needed here. A average time required for all sewage to reach the plant is 
argest general view, showing the relation of the various parts, approximately four hours. 
— appears in one of the photographs. With a uniform rate of flow, “‘jolting’’ does not occur in 
lie of f any of the tanks. The organic load on the aerators in 
ra HANDLING THE RAW SEWAGE particular is more uniform than where the rate of flow in 
wary As the sewage enters the plant it passes through 25-in. | the sewers has to be followed closely by rate of pumpage. 
; shredders, and practically all floating material is macer- If gas production is below normal, the sewage pumps are 
HOVELS ated. The greater part of the material designated as operated at full capacity to conserve gas, and shut down 
screenings is grit, which is deposited in the bottom of the during periods of minimum flow. As far as can be deter- 
pits. After passing through the shredders, the sewage mined, this has no effect on the efficiency of the treatment 
= flows to the suction conduit, where it is pumped to the _ process. 
KING grit chambers by one of the five sewage pumps. Grit removal equipment consists of two straight-line 
am, Since the main interceptor to the plant is 72 to 84 in. collectors, with screw collectors, of 20 mgd capacity each. 
ma in diameter and slightly over three miles in length, Putrescible material in the grit averages 4.3%, with a 
toms 
TABLE I. SUMMARY OF OPERATING AND ANALYTICAL Data, JANUARY-DECEMBER 1941 
Max.* Mrn.* Av.t ITEM Max.* Min.* Av.t 
. Main quantities: Clarified sewage . 7.3 7.1 7.2 
” Av. daily pumpage, mgd 24.89 14.04 19.38 Final effluent 7.4 7.25 7.3 
—_ Pumped with sludge gas. % 100 65.4 83.94 Raw sludge . 6.9 5.9 6.6 
These Air Return sludge . 7.3 Fes woe 
E For month, million cu ft 295.49 248.6 279.28 Five-day B.O.D.: 
Per gal sewage, cu ft = 0.70 0.44 0.52 Raw sewage, ppm 214 112 154.8 
rther Blown with sludge gas, % . 100 87.1 96.4 Clarified sewage, ppm : 131.4 49.2 95.7 
1 : B.O.D. removed per 1,000 cu ft, in Ib 1.80 0.94 1.45 Reduction, clar.toraw, % . ; 60.2 17.5 38.1 
‘ation Gas production Final effluent, ppm 15.3 4.9 8.80 
Av. daily, thousands of cu ft 165.7 119.1 146.2 Reduction, final toraw, % . 97.2 86.4 94.3 
Av. daily, cu ft per cap 1.65 1.19 1.46 Suspended solids: 
Per Ib solids added, cu ft oa 8.6 2.4 6.55 Raw sewage, ppm . 245.9 138.3 208.4 
oHT Per Ib vol. solids added, cu ft 11.9 4.3 6.1 Clarified sewage, ppm . . 145.3 72.7 112.7 
— Screenings removed Reduction, clar. to raw, % 66.1 25.2 45.9 
ywarc Cu ft per million gal 0.26 0.03 0.10 Final efi.,ppm .. 26.2 2.4 8.2 
now Grit removed Reduction, final to raw, % 98.2 81.1 96.1 
j can Cu ft per million gal 4.05 0.68 3.51 Misc. indexes 
ae “ Solids Sus. sol. mixed liquor, ppm 2,019 1,160 1,557 
tu vo Removed daily, dry basis, Ib 43,963 15,747 32,412 Sludge index (stan. methods) . 134 69.4 88 
t 200 Removed per million gal, Ib 2,264 933 1,669 Sus. sol. return sludge, ppm . 7,787 4,010 5,588 
| Per capita per day in raw sewage, Ib 0.45 0.194 0.3368 Amount return sludge, % 35.0 25.2 29.7 
ough B.O.D. values Periods 
Removed daily, Ib . a 3 30,000 13,787 22,976 Primary settling, hours 2.76 1.37 2.06 
»atest Removed per million gal, Ib 1,709 690 1,201 Aeration, hours ; 5.18 3 4.29 
ate Per cap. per day in raw sewage, Ib 0.32 0.158 0.2443 Second. settling, hours 4.10 2.58 2.97 
1 fact PH values Rate, gal per sq ft . 1,903 533 747 
neer $ Raw sewage . . . “- 7.3 7.0 7.2 Costs of treatment 
‘ Total per million gal 11.53 6.89 9.42 
yrtant : Monthly averages Per cap. (100,000 pop.) . 0 0612 0. 0495 0.05409 
| Annual averages Per 1,000 Ib B.O.D. removed 13.56 5.56 8.69 
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econdary 


VoL. 12, N 0. 6 

Raw sludge pumping jg 
scheduled so as to disturb the 
sludge blanket as little as pesgj. 
ble. Pumping out of the primary 
tanks is rotated at one-hour jp. 


Digesters 


Aerator 


Pump and 
Blower House 


GeNERAL View or GarRY SEWAGE TREATMENT PLANT 


maximum of 10.20% and a minimum of 0.77°). Grit 
analyses are run weekly. ‘The amount removed (Table 
1) is lower than would be expected from the sandy area 
characteristic of the lower end of Lake Michigan. It ts 
discharged into industrial cars which are moved with a 
small gasoline locomotive, and used as fill about the plant 
site. 
BEHAVIOR OF PRIMARY CLARIFIERS 

Clarification is in four square, central-feed radial-flow 
type units. The detention period is 60 minutes at a 40- 
mgd rate. During the winter all four clarifiers are used 
to avoid freezing in units that otherwise would be out of 
service. This results in a settling period somewhat in 
excess of two hours. 

A sludge blanket 18 in. thick at the outer edge of the 
clarifiers has been carried throughout the winter. The 
total depth of sludge, to the bottom of the sludge hopper, 
is approximately 8 ft, and the total amount in storage in 
the primary tanks corresponds with approximately 
1,000,000 cu ft of gas. No septic action has been noticed 
in any of the clarifiers during the winter, but it has been 
necessary to reduce the sludge to 6 in. at times during the 
summer months. At various times all sludge has been 
pumped out of the primary clarifiers, when 
excess gas indicated that this was advis- 
able. 

When sludge pumping started early in 
the fall, the percentage of solids varied from 
8 to 9°>. Later, with a rise of tempera- 
ture in the summer months, this gradu- 
ally declined to between 4 and 5%. It is 
possible that the high early content was due 
to old sludge deposits in the sewers being 
washed down to the plant when the inter- 
ceptors were put in service. Numerous 
bulkheads were built in the sewers by the 
contractors and some sludge remained in 
the sewers for over a year. Some digestion 
undoubtedly occurred in the sewer during 
this period. This sludge would naturally 
be heavier than fresh sludge and would tend 
to concentrate more in-the primary tanks 
with the depth of sludge blanket main- 
tained. 


, LooKInc WEST 
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tervals so that any tendency for 
the sewage to break through the 
blanket is kept at a minimum. 
With this schedule Sludge jis 
removed from each primary tank 
once in four hours, normally a; 
SO gal per min with two pumps 
operating. With five primary 
digesters in service, the 
pumpage required to keep up gas 
production is three or four hours 
per day for each primary, com. 
pared to two or three hours during 
the winter months. Volatile solids 
varied considerably, averaging 
69% for February and 51% for 
June,~ when excessive rainfall 
caused ‘‘washouts”’ in the sewer 
system. In general, maximum 
percentages of volatile solids jn 
the raw sludge occurred during the colder months. Two 
4-in. single-acting sludge pumps in each of four sludge 
control houses normally pump into adjacent digesters. 


Clarifiers 


Aeration 


DIGESTERS PLACED IN SERVICE 


There are five primary digesters with concrete roofs, 
heated with 5 circumferential pipe coils 1'/2 in. in diame- 
ter; and three secondary digesters, not heated, with 
floating gas holders of 60,000-cu ft capacity each. All 
digesters are 90 ft in diameter. The primary tanks 
have side depths of 20 ft, while the secondary digester 
walls are 23 ft in height. The capacity of each digester 
is 1,000,000 gal, so that the total capacity is 6 cu ft per 
capita for a population of 170,000. 

It should be noted that provision for the digestion of 
garbage solids has been a factor in determining the 
required digestion capacity—approximately one-third 
of the total having been added with the garbage-grinding 
plant. Transfer of sludge from primary to secondary 
digesters takes place when raw sludge is pumped to a 
primary tank. Piping is so arranged that sludge can be 
transferred from any primary to any secondary tank and 
vice versa. Re-circulation in the same tank can also be 
secured by pumping. 


View DIAGONALLY Across PLANT 

Left Foreground, Aeration Basins; Center, Eight Secondary Clarifiers 
Right, Sludge Drying Beds; Background, Three 60,000 Cu Ft 

Gas Holders on Secondary Digesters 
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Raw sludge pumping was started on August 25, 1940, 
two days after the plant was placed in operation and was 
continued until April 1941, before any sludge was drained 
to the drying beds. The several primary digesters were 
placed in service without any trouble. At the start 
these contained about 5 ft of ground water, which had a 
pH of 7.3 and was used by the contractor to test the 
tanks for watertightness. At this time a 7,000-cu ft 

‘+ min blower was in service on city gas to supply heat 
jor the digesters. Two digesters were filled first and 

ssed through the normal fermentation and solid periods 
of digestion, the pH being controlled by the addition of 
hydrated lime. 

“Daily checkings were made and lime added, usually 
twice a day in the amount of 100 to 200 Ib. Stabiliza- 
tion of digesters occurred at a pH of 7.1 and this has since 
remained constant. The manholes on the digesters 
were left open and gas produced before the tanks were 
filled was allowed to escape. On October 8, one of the 
tanks was opened to the gas header, manholes were 
closed, and the waste gas burner lighted. One day later 
the other tank was put in service. Daily gas analyses 
were made, and on October 26 the city gas was shut off, 
and the sludge gas used to pump sewage. Since that 
date no city gas has been used. A total of 12,150 lb of 
hydrated lime was used in conditioning the digesters. 
The average calorific value of the gas (12 samples over 
\ months) was 658.9 Btu gross, or 610.2 net. 

After seven months of pumping to the digesters with- 
out any drawoffs, the average percentage of solids in the 
various tanks, as of April 1, 1941, was as follows: 


Digester numbers . 1P 2P 3P 4S S6P 6S 7P 8ss& 
Percentage solids 6.8 5.0 4.3 1.5 4.5 1.0 2.1 0.9 
P = primary; S = secondary) 


Raw sludge pumping to the primary tanks is controlled 
by the amount of gas required for power and miscel- 
laneous uses at the plant. The outside operators check 
the holders hourly, and if, in the early morning, they are 
near the upper limit of travel, sludge pumping is started 
on the basis of one hour into each primary digester with 
two sludge pumps. Then later in the day, if the holders 
show indication of lowering at a faster rate than usual, 
additional pumping is done. On the other hand, if all 
three holders are up against the stops, the waste gas 
burner is lighted to prevent a build-up in pressure and 
blowing out of the seals. At times the waste gas burner 
and all the unit heaters will be in service to relieve ex- 
cess pressure. To prevent an excessive sludge blanket 
building up in the primary clarifiers, it is necessary at 
times to pump to the secondary digesters. 


East ENp oF Prant. Ricut To Lert: AERATION Basins (East 
Env), AeRaTION ConTROL House, PRIMARY CLARIFIERS, 
Grit CHAMBERS 


Pump and Blower House in Right Background 
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Pump AND BLower House Is SPACIOUS AND ORNAMENTAL 


Gas production has considerably exceeded original 
estimates. In November 1940 for the first time it was 
produced throughout the entire month, and the average 
daily production was at the rate of 1.25 cu ft per capita 
per day. Oil dumped in the sewer system the latter 
part of December reduced gas production below the 
average. Since January 1941, the average daily produc- 
tion has been approximately 1.55 cu ft per capita. 


FINAL STAGES OF TREATMENT 


There are ten aeration tanks 300 ft in length by 30 ft in 
width, with an average water depth of 15 ft. Each basin 
is a complete straight flow-through unit, with individual 
piping, valves, and meters. Air is distributed through 
stationary diffuser tubes, 3 by 24 in., staggered on 16-in. 
centers on a steel header. This header, 12 to 6 in. in 
size, extends the entire length of each tank. Each aera- 
tion basin has a capacity of approximately 1,000,000 
gal, or a theoretical capacity of 4 mgd per tank with a six- 
hour aeration period, not including return sludge. 

Only four aerating basins have been in use since 
operation was started, with the exception of 19 days in 
August 1941. Air requirements are from 0.5 to 0.6 cu 
ft per gal of sewage. This insures a dissolved oxygen 
residual at the end of the aeration period of above 2 ppm, 
and has prevented bulking over the seasons of the year 
that the plant has operated. No bulking trouble oc- 
curred during the dry period in July and August. 

There are eight final settling tanks, each 75 ft square, 
similar to the primary tanks, except that grease skimmers 
are omitted. The settling period is two hours at a 40- 
mgd rate. In cold weather, to avoid the formation 
of ice in tanks that are out of service, six of the eight 
tanks were operated part of the time. The settling 
period averaged 2.7 hours from November to August, 
and the amount treated averaged 827 gal per sq ft for 
the same period. 

There are three centrifugal-type return sludge pumps 
with capacities of 3, 4'/2, and 7 mgd, manually controlled. 
Shortly after operation started, it was found that if the 
rate of return sludge was allowed to get as low as 25%, 
septic conditions would develop in the final settling tanks. 
The rate of return is maintained so that no sludge blanket 
is carried at the edge of the final settling tanks. The 
depth of the sludge blanket is determined by a conven- 
tional sounding rod carrying 3 bottles spaced for sampl- 
ing at 6, 12, and 18-in. depths. Soundings usually 
show 6 in. of secondary sludge at the center of the tank 
and less than 6 in, at the quarter point. 


GAS PRODUCTION IS ECONOMICAL 


There are five gas engine units. Three 175-hp, 5- 
cylinder engines drive sewage pumps with capacities of 20 
mgd each at a total dynamic head of 35 ft. Two 300-hp, 
6-cylinder engines drive blowers with a capacity of 7,000 
cu ft per min at an 8-lb pressure. One sewage pump and 
one blower are used ordinarily with routine operation. 
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The blower is operated at about 91% of capacity and 
furnishes air at a rate of from 0.5 to 0.6 cu ft per gal of 
sewage; any variation in quantity is due to variations 
in flow and not to any change in engine and blower speed. 
With normal gas production, it has been possible to 
operate almost continuously since January 1941, with 
sludge gas furnishing power for sewage pumping and 
aerating. Almost 4'/, million cu ft is used per month 
for power and heat, including that used for heating hot 


LooKING West FROM Roor or Pump Bur_pinc, Over GARAGE TO 
SeconpDARY Part OF PLANT TO RIGHT 


water for the shower rooms and laboratory; this has a 
commercial value of about $1,750. 

Heat from the jacket water of the gas engines and 
exhaust gases takes care of heating the digestion tanks 
and the main building, as well as the shower and locker 
room and tool room in the garage building. In the 
summer the heat exchangers are by-passed. It has not 
been found necessary to use the heating boilers except 
for a short time when the plant was first placed in opera- 
tion. No operating expenses are charged against the 
engines in computing the value of the sludge gas, for 
whether gas is purchased or produced at the plant the 
same operating personnel is required, and there would be 
no difference in oil and grease requirements. The total 
indicated savings are conservative in that a round figure 
of 600 Btu was used for the sludge gas whereas the 
average was 610. Gary's experience in gas-engine 
operation is only one of many which demonstrate the 
economy of using sludge gas as a source of power. 


EFFECTS OF CONTRIBUTORY WASTES, GOOD AND BAD 


Industrial wastes have presented no operating prob- 
lem. One industry dumps about 6,000 gal of ferrous 
sulfate per week, having an acidity of 5.2% and 7.3% 
volume ratio expressed as total iron. This is a pickling 
liquor from a wire and bar mill. Grab samples taken 
as this liquor passed through the plant show total iron 
content (ppm) as follows: raw sewage, 310; clarified 
sewage, 160; mixed liquor, 140; and final effluent, 85. 
These are only approximate averages and vary with the 
rate of flow when dumping occurs. 

There is a noticeable increase in clarification ef- 
ficiency over the 24-hour period when the iron is passing 
through the plant. The average percentage reduction 
of clarified to raw sewage by months varies from 25 to 58, 
while on days on which the iron was passing through the 
plant, reduction has been as high as from 75 to 89%. 
The pH in the raw sewage drops from an average 7.1 to 
6.9 as a result of the acid pickling liquor. 

Waste oil interrupted the treatment when on Decem- 
ber 20, 1940, oil from a heat treatment process was dis- 
charged into the sewer system in sufficient quantity to 
cover the four primary clarifiers with a fluffy black scum 
about 1 in. thick. On December 27 another charge, 
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half as great, was received. The effect on the sewao, 
treatment was felt within 24 hours. Gas producti, 
dropped from an average of 136,600 cu ft daily to 4 
proximately 80,000 cu ft for a period of three hod 
Dissolved oxygen in the mixed liquor dropped from ay 
average of 7 ppm to 0.66 ppm. ' 

Oil-coated sludge particles in the secondary clarifiers 
having a low specific gravity, carried over the efflyen; 
wiers so that the removal of solids for complete treatment 
got as low as 54%. Publicity in the local newspaper 
regarding the oil dumping apparently cleared up this 
trouble. 


LATER GARBAGE TREATMENT PLANNED 


A garbage grinding plant was included in the sewage 
treatment plant for two reasons: first, because it is th, 
duty of the sanitary district in Gary to provide a plant 
for the destruction or disposal of garbage and to operate 
such plant in connection with sewage disposal works 
and second, because the operation of such a plant wil) 
increase the gas production at the treatment plant t 
sufficiently run all the motor-driven pumps and equip 
ment at the plant, thereby permitting complete self sui 
ficiency in the matter of power. The garbage plant cost 
approximately $65,000 and its operation is estimated t 
have a potential power equivalent of from $13,000 + 
$19,000 a year. As yet the garbage plant has not been 
placed in operation because permission has been secured 
to dump all wastes in a so-called sanitary fill to raise th: 
grade of a large area of swamp land. Thus all wast; 
material is collected simultaneously and no special equip 
ment is required. Four load packers are in use; later 
these will be transferred to the sanitary district, and 
separated garbage will be collected for disposal through 
the grinding plant. 

This plant is equipped with hoppers and conveyors 
leading to two grinders with rated capacities of 10 tons 
of garbage per hour. The expected annual average is 
approximately 23 tons per day, reaching peaks of prob 
ably 75 tons during the summer months. It was esti 
mated that adding this quantity of ground garbage t 
the sewage would require some increase in the volume oi 
air, a considerable increase (probably 35 to 50%) in the 
volume of sludge digestion space, and some increase in 
the sludge bed area; also, that the volume of gas from 
combined digestion would be approximately double that 
from sewage solids alone. 

Negotiations are under way to provide for some ex- 
perimental work to test out these estimates. Beginning 
about June 1, when green garbage will be heavy, we ex- 
pect to arrange for the delivery to the plant of one or more 
truck loads of garbage daily, and we are confident that 
the showing made will be worthy of attention. 

The operating personnel of 23 employees is under the 
direction of Superintendent William Mathews, who was 
resident engineer of construction for the consultants, Al 
vord, Burdick and Howson, of Chicago. A classifica 
tion of employees shows one assistant superintendent, 
two chemists, a clerk, one janitor, one chief operator 
4 pump and blower house operators, 4 outside operators, 
2 maintenance men, 2 ground men, and 2 laborers. In 
addition, 2 traveling operators take care of a separate 
Imhoff tank plant and the pump stations. 

Many of the data, including the tabulation of operat 
ing results, are from Mr. Mathews’ reports. Althoug' 
the final operating procedures may be somewhat changed 
the results obtained so far are indicative of what may 
expected. This experience has demonstrated that each 
part of the sewage treatment plant functions properly, 
in the manner for which it was designed. 
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Evolution of Tremie-Placed Concrete 


Dry Docks 


Especially as Bearing on the New Design for Philadelphia—Abstracted from an Address Before the 
March Meeting of the Philadelphia Section 


By F. R. Harris, M. Am. Soc. C.E. 
Rear-Apmirat (CEC) U.S. Navy, Retrrep; New York, N.Y. 


THESE notes on the development of the design pro- 
cedures for the two large graving docks at the 
Philadelphia Navy Yard constitute a valuable con- 
tribution to the literature now available on the design 
and construction of such important works. The par- 
ticular type of design and the construction procedures 
described by Admiral Harris are a development for 
which the engineering world is indebted to him. Too 
much emphasis cannot be placed upon the importance 
of this development in permitting the construction of 
huge graving docks with the utmost expedition. 
‘A case in point is the great dry dock at Pearl Har- 
bor. The first dry dock built there is very much smaller 


which can be unwatered or made dry. The gen- 

eric term ‘“‘dock’’ means an enclosed basin into 
which vessels can be brought for layup, repair, loading, or 
unloading. Of course, no underwater repair work could 
be done in such a dock, which is normally a “‘wet’’ dock. 
If it can be made “‘dry’”’ and the water removed, the hull 
can be exposed. 

There are two kinds of dry dock. The first is the 
graving dock, the name of which comes from the word 
“srave’—a hole in the ground. This is a basin which 
excludes water; that is, it has practically tight walls, or 
sides and head, and a closure gate so that the water can 
be removed by pumping. The second type is the float- 
ing dock. Into this a vessel can be brought and then 
both dock and ship can be raised above the water surface. 
Such raising can be done in the case of smaller docks by 
hydraulic lifts or hoists, but is done for large docks by 
pumping out the interior, in which case buoyancy lifts 
both dock and vessel. 

This paper is concerned primarily with graving docks 
and principally refers to the two large ones at the Phila- 
delphia Navy Yard. These are graving or shipbuilding 
docks, that is, graving docks which are to be used for 
shipbuilding. One of them is practically 
completed, and the other is well under way. 


A “DRY DOCK” is what its name implies—a dock 


MANY DIFFICULTIES EXPERIENCED 


When the early graving docks were built, 
ships were smaller, had a shallower draft 
and an underwater shape that made possible 
the use of shorter, narrower,.and shallower 
docks. Many of these were only completed 
alter years of effort. Ten years was not 
ail unusual period. 


than the one recently completed. It took some six 
years to build the first by a floating caisson method; 
the body of the second was constructed in 20 months— 
one year ahead of schedule and ready to take a ship 
some two weeks prior to the attack on Pearl Harbor 
by the Japanese. One of the larger ships that had 
suffered damage was docked here two days after the 
attack. Similarly, the expeditious completion of the 
dry docks at Norfolk and Philadelphia will contribute 
materially to our war effort. Admiral Harris is en- 
titled to every credit for these achievements.— 
Ben Moree tt, M. Am. Soc. C.E., Rear Admiral (CEC), 
Chief of the Bureau of Yards and Docks, U.S. Navy. 


even serious collapse of the dock itself. Instances might 
be cited of actual abandonment of the work because it 
was considered either too costly to complete, or even im- 
possible. With the increase in the size of ships, their 
greater width or beam, and their far greater depth or 
draft, the old methods of construction became increas- 
ingly difficult. 


ADAPTING THE TREMIE METHOD TO THE CONSTRUCTION 
OF DRY DOCKS 


It can readily be seen that digging a hole at tidewater 
some 60 or 70 ft below the water surface and some 1,000 
ft long and over 150 ft wide, is a hazardous undertaking, 
difficult to estimate. Also, if the enclosing basin can be 
built under water, and without having to exclude the 
water, or if it can be built above the water and lowered 
into place, much of the hazard and uncertainty will be 
eliminated. The tremie method seeks to solve some of 
the difficulties. 

It was first applied by the writer in 1927 to the out- 
shore end of a graving dock built for the Robins Dry 
Dock and Repair Company in Erie Basin, New York 
(Fig. 1). The outboard end of this dock projected into 
the open water, where the subsoil or terminal’ moraine 


It, was not infrequent for two or more 


contractors to try and to fail before one 
inally succeeded in completing the work— 
always at a greater cost than had been ex- 
pected. In fact, the past history of graving 
dock construction is strewn with the wreck- 
‘ge ol contractors, expensive litigation, 
and other types of disaster, including 
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sistance of the writer. The scheme of placing the bottoy, 


Wad by tremie was adhered to but the plan was changed some. = 
\ what (Fig. 2). The side walls were built in the dry by 
sections in narrow cofferdams transversely, one for each 
wall, so that initially only the water in the cofferdams wa, 
removed. This method permitted the retention of the 
full water head in the central part until the side wajj, 
were completed, and made unnecessary the long, com. 
plicated transverse bracing and the stone or gravel baj. 
last. Recesses were provided in the top of the slab fo, & 
placing the sheet piling to form these cofferdams. 
Steel H-piles were driven in the subsoil (Fig. 2), ang 
partial reliance was placed on these to resist uplift when 
Looxinc Into LarcGe Dry Dock on West Coast N&aARING’ the dock was unwatered. The pile anchorage was con. 
COMPLETION, AS OF JANUARY 1942 sidered as limited to 30% of the submerged soil weight 
Dark Structure on Opposite Side Is Steel Caisson Gate Being of the prism of earth surrounding the piles. The dock 
Assembled and Welded was not unwatered until all the walls had been com. thei 
pleted and backfilled, so that after the initial unwatering also 
consisted largely of a very fine running sand in which the combined weights of (1) the floor slab and side wajjs sect 
boulders were embedded. (2) a small percentage of the frictional wedge on the side litth 
The tremie form units were placed on the subgrade, walls, and (3) 30% of the theoretical uplift value of the 
which had previously been prepared with a gravel or piles, were counted upon to resist the upward hydrostatic 
broken stone bed, and the concrete was poured within in pressure. The floor spanning between the walls was SI 
one continuous operation by means of tremie pipes. designed to transfer the upward hydrostatic pressure on wert 
Prior to concreting, steel sheet piling was suspended the bottom over to the side walls; the necessary re. furt 
along the back line of the side walls so as to embed the _ jnforcing for this had been added to the tremie truss steel sion 
lower ends in the tremie concrete. This sheet piling was before the trusses were lowered to the bottom. pilir 
braced across the proposed dock by timber wales and The steel and concrete are stressed to the usual al. of st 
braces embodied in a series of cribs. The lower tiers Jowable limits during the cofferdam stage and also bed 
were built on shore and launched in the water, and then when the dry dock is finished, taking into account the brac 
the upper tiers of wales and braces were added. action of the steel H-piles. As a precaution against the mait 
Backfill was placed on the shelf behind the two lines of possibility that these piles could not be driven to the pene 
sheeting after the tremie concrete had set. Then gravel designed depth, and thus might not safely afford the pout 
ballast was placed in a pile at the center for added weight, anchorage required, the dock was also designed for the lyn, 
to counterbalance the hydrostatic pressure, and the cof- condition of no piles acting, in which case stresses were age | 
ferdam was unwatered for completion of the dock in the ajjowed to run to just within the elastic limit. To coun- and 
dry. As the side walls were built up, the gravel ballast terbalance the lack of the pile anchorage effect, the fu pilin 
was gradually removed for use as coarse aggregate in the frictional wedge of the backfill against the side walls was TI 
wall concrete. _ included in the computations. at th 
The cost of this dock was well within the original esti- This method was entirely successful, especially as re- of th 
mate. It was completed and in use in less than two years. gards expedition and safety, but it was at once discovered weig 
” that the placing of the walls in the dry, using steel sheet- floor 
ee ee pile cofferdamming, complicated the work and delayed the 
At Pearl Harbor the first graving dock was built by the its completion. This was especially so since the plans supp 
sectional method—that is, by floating in sections and called for ordering just enough sheeting for a limited = aay 
lowering them into place. This was adopted after the number of side-wall cofferdams and then, on completion Ther 
conventional method of a braced sheet-pile cofferdam had of the concrete wall, for removal of these cofferdams and shee! 
failed. Thisexperience ness 
indicated that any ad- penenenntisiiinel that 
ditional graving docks | Pi 
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Fic. 3. Typrcat Cross SECTION OF A SHALLOW Dock 
their re-use, in all, three or more times. This method 
also involved the placing of the connections between wall 
sections. Even so, the dry dock was completed in a 
little over two years. 

STILL ANOTHER MODIFICATION 


Shortly thereafter smaller, shallower docks (Fig. 3) 
were designed for Pearl Harbor and Mare Island, with a 
further improvement in the method. Here the dimen- 
sions of the dock were such that a single line of sheet 
piling could be used above the tremie floor with one line 
of support, namely, a waler held by diagonal braces em- 
bedded at intervals in the tremie floor. The diagonal 
braces and waler were part of, and lowered with, the 
main tremie truss forms. The steel sheeting was sus- 
pended from the waler before the tremie concrete was 
poured, and its lower end, as in the earlier work in Brook- 
lyn, was embedded in the concrete to seal it against leak- 
age and to take its lower reaction. Across the entrance 
and around the headwall this same type of braced sheet 
piling was used. 

The tremie slab extended beyond the steel sheeting 
at the side in order to form a shelf to pick up the weight 
of the backfill. This was necessary to provide sufficient 
weight to offset the hydrostatic uplift under the dock 
floor during the cofferdam stage, prior to completion of 
the side walls. The diagonal brace (Fig. 3) not only 
supported the sheet piling but served to reduce the 
span length of the floor slab during the cofferdam stage. 
Therefore, with the use of the shelf at the back of the 
sheeting and the diagonal brace on the side, the slab thick- 
ness required during construction was no greater than 
that required in the finished section. 

Piles were also driven under these docks, and partial 
reliance was placed on them for protection against uplift. 
This design permitted backfilling against the 
steel sheeting within a short time after the tremie 
concrete.was poured. After backfilling, the 
dock could be unwatered, for the construction 
of the side walls and final floor. 

This design resulted in a very simple, safe, 
and expeditious construction procedure. The 
backfilling, since it was against the sheet piling, 
could be undertaken at a very early stage of 
construction, thereby making it possible to com- 
plete some of the crane track and other struc- 
tures adjacent to the dock prior to completion 
of the side walls, 

When the first Philadelphia dry dock was 
proposed, initial designs showed that an exten- 
sion Or improvement over 
the previous methods by 
the use of tremie walls 
would result in a more eco- 
nomical design and a more 
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expeditious construction procedure. The use 
of side-wall cofferdams as at Pearl Harbor 
(Fig. 2) proved to be a slow and hazardous 
operation, and the simple method employed 
for the twin destroyer docks (Fig. 3) could 
not be used without thickening the floor and 
introducing extensive and impractical brac- 
y ing supports for the sheet piling. 

a At Philadelphia, as in the other tremie 
Cl constructed jobs, after the bottom was pre- 
pared with a gravel bed 2 ft thick, steel H- 
“ piles were driven below subgrade (Fig. 4); 

but here they were for the purpose of carry- 

ing the loads of the dock through a soft layer 

at subgrade into a firm stratum below. The 
downward loads occur when the dock is flooded or when 
a ship is in dock. 

The steel tremie floor forms, extending for the full 
width of the structure, were placed on the gravel bed in 
the same way as in the other jobs, and the blocks were 
poured up to the inside line of the tremie walls. After 
the concrete had set sufficiently, the tremie wall forms 
were set on the floor forms, whereupon the walls were 
poured from subgrade to the top of the forms. Prior to 
this, however, a line of sheet piling was suspended from a 
continuous horizontal waler supported above the top of 
the wall form by an A-frame in an arrangement similar to 
that of the shallow dock method. Upon completion of 
the tremie walls, backfill was placed, and after this the 
dock was unwatered for completion in the dry. 

In order to make the appearance of the inside com- 
parable with that of docks whose walls are built in the 
dry, a dry concrete lining was placed on the inside of the 
wall forms as well as on the floor. The finish wall line 
therefore did not have to depend upon the setting aline- 
ment of the wall forms, nor was the texture of the final 
face that of the tremie-placed concrete. 

The reason for using tremie-placed walls was to com- 
plete as much of the concreting as possible prior to the 
backfilling and unwatering of the site, thereby advancing 
the completion date. Another advantage was that by 
lowering the water in the dock area to just below the 
top of the tremie walls, it was possible to complete the 
top of these walls and the backfill before pumping out 
the rest of the water, which would act as ballast on the 
floor, if required. 

The original design at Philadelphia contemplated leav- 
ing some water ballast on the floor until the walls were 
topped off. But during the construction a recomputa- 
tion showed that there was sufficient weight in the floor 
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slab, and sufficient pile anchorage to be counted on, to 
warrant complete unwatering initially. 


BASIS FOR DESIGN 


In designing this dock, the dimensions of the structure 
and the amount of reinforcing steel were determined by 
considering four main conditions, as follows: 

1. The cofferdam condition in which the tremie floor 
and wall are poured, backfill is placed, and the dock 
pumped out. For weight to resist upward hydrostatic 
pressure, there is taken into consideration the weight of 
the structure, the uplift value of the piles, and a small 
percentage of the frictional wedge of the backfill against 
the side walls. Under this condition of loading, and of 
course taking into account the active pressure of the back- 
fill against the side walls, the stresses in the concrete and 
reinforcing steel were permitted to exceed the allowable 
by 20°, because the conditions were only temporary. 

2. The condition of the finished empty dock, with 
walls and floor lining completed. Two cases are con- 
sidered under this condition. In one, the piles act to 
hold the structure down but the frictional wedge of the 
backfill on the side walls is neglected; in this case the 
stresses are kept within the normal allowable. The 
other case assumes no anchorage effect of the piles but the 
full effect of the frictional wedge acting on the side walls; 
in this case the stresses are permitted to exceed the 
allowable up to just within the elastic limit. 

3. The finished dock full of water, in which case the 
foundation piles are subjected to their greatest downward 
load. 

4. The finished dock unwatered, with a ship of maxi- 
mum tonnage in it. The conditions here are similar to 
those of (2), except that the weight of the ship is con- 
centrated at the center line on the keel blocks and on the 
side blocking. In this case piles in local areas are sub- 
jected to maximum loads; and stresses in the steel and 
concrete are kept within the normal allowable. 


ADVANTAGES PROVED BY EXPERIENCE 

The design adopted for the first of these two Philadel- 
phia dry docks has been used with marked success. This 
work showed that it is possible to build these large grav- 
ing docks, ready for use, in less than two years. The 
same design was used for another shipbuilding dry dock 
at Norfolk, Va., which is being built concurrently with 
the Philadelphia one,. likewise very successfully. The 
same design has been adopted for the second dock at 
Philadelphia and for docks at the Brooklyn Navy Yard. 


TypicaL Cross SEcTION OF PHILADELPHIA DryYDOCK 


This will permit the 
construction of the 
upper part of the wall 
in sections at low tide 
without waiting {or 
the unwatering of the dock. The other modification 
was to make the line of the inside face of the tremic 
concrete wall the finish line, and to remove the tremiec 
wall form on the inside, after unwatering, thereby elim. 
inating the wall lining and saving time. In the most 
recent dock now under construction, the design contem- 
plates the use of removable under-water side forms 
with a view to saving the corrugated steel siding. 

In general, the tremie method of construction for dr 
docks has proved a great time saver and has made pos 
sible the completing of the largest types of graving docks 
in about two years where formerly they took much 
longer. But this type does involve large preliminary ex. 
pense in plant and in planning the work, especially in 
connection with the under-water pile driving where this 
is required, and the weight-handling appliances to lift 
and place the tremie trusses. On the East Coast docks, 
including the very earliest one at the Robins plant, 
floating derricks have been used, while on the West Coast, 
in the Hawaiian Islands, and at Mare Island, shore- 
supported gantries have been chosen. 


OTHER PROCEDURES ALSO USEFUL 

This paper would not be complete without stating that 
where foundation and other conditions warrant, other 
methods of construction are equally expeditious and less 
complicated. Such methods are a more or less recent 
development and involve the pre-drainage of the site 
either by wellpoints or deep-well pumps. The wniters 
designs using wellpoints have been constructed success- 
fully at the graving docks at Callao, Peru, and at San 
Juan, Puerto Rico. Under the Bureau of Yards and 
Docks, the design using well points was successfully 
used at San Diego, Calif.—prepared by our organi: 
ation in association with Moran, Proctor, Freeman and 
Mueser; Parsons, Klapp, Brinckerhoff and Douglas, 
and Fay, Spofford and Thorndike. Construction by 
deep-well pumps was adopted at Long Beach, Cull. 
under the Bureau’s direction, with the writer as a special 
consultant. 

These other methods are mentioned to show that the 
tremie method constitutes no general panacea for o0- 
structing graving docks. The method to be employec 
must be based on a searching examination of the pro- 
posed site, including thorough subsoil exploration and 
tests on soil samples for both compressibility and perme- 
ability, and on a general and very broad knowledge © 
all the circumstances involved in this especially difficult 
foundation problem. 
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Ohio Analyzes Its Highways 


By Joseru R. Smart, Assoc. M. Am. Soc. C.E. 
ENGINEER-Economist, STaTE DEPARTMENT OF HiGuways, Cotumsus, On10 


matic study of its roads. 
Some of the findings during the 
past six years have widespread 
engineering value. The agency re- 
eponsible for the study is known as 
the Ohio Highway Planning Survey, 
a component part of the State De- 
partment of Highways. From this 
study a tremendous number of data 
concerning motor traffic, highway 
economics, and the physical assets 
of the state’s highway network have 
been accumulated. 
These data are recorded in seven 


HO, like the other 47 states, 
O has been conducting a syste- 


NOWLEDGE is power. In the 

case of highway studies, data 
intelligently collected provide the back- 
ground for judicious planning for the 
future. Ohio has been accumulating 
such knowledge for 40 years, but more 
particularly since 1936 by means of its 
Highway Planning Survey. The report 
of this work is here summarized. It 
shows the physical features of all the 
roads in the state, the peculiarities of 
traffic, the economics of highway use 
and income, and the direct and indirect 
dividends that can be secured from road 
maps. Other states can doubtless profit 
from Ohio's experience. 


extending completely across them. 
Study of a traffic flow map of Ohio 
shows that no highway in the state 
justifies such uniformity. 

A highway of uniform width and 
quality should have approximately 
uniform traffic density for its entire 
length. If it does not, it is over- 
developed in some places or under- 
developed in others. Underdevelop- 
ment is obviously dangerous and ex- 
pensive to the motorist. The over- 
developed sections ordinarily do not 
receive adverse criticism, but it 
should be remembered that, with 
funds limited as they are, every 


large volumes and on over one : 
million punched file cards. The information is thus 
available in detail to highway and safety engineers and 
to others closely associated with the highway industry 
as well as to the general public. To make the informa- 
tion more accessible, a concise report has been issued. 
[he report deals specifically with Ohio, but as this state 
is quite typical of a group of states, and as many com- 
parisons with other states are made, it is of general 
interest. 

It is not intended as a detailed report, but as a ‘‘show 
window” of the accomplishments of the survey The 
belief is that those interested, after reading the concise 
report, will avail themselves of the wealth of detailed 
material on which it is based even more than they have 
in the past. The report is written 
in non-technical language easily un- 
derstood by anyone, whether or not he 
has intimate knowledge of highway 
problems. Some of its more important 
findings will be reviewed. 


ROAD INVENTORY COMPILED 


The first step of the survey was an 
inventory of the highway network. 
Every public road in the state show- 
ing any evidence of travel or mainte- 
nance was catalogued as to length and 
other details. Strangely enough, be- 
fore this survey no one knew the exact 
total mileage of roads in Ohio. The 
generally accepted figure of 85,000 miles 
was found to be about 2,500 miles too 
much. Of course, the exact length of 
the state system was already known. 
But the mileage of county and township 
roads previously believed to be in exist- 
ence exceeded that actually found by 
an amount equal to a length of road 
'rom Ohio to the Pacific Coast. 

rhe survey also revealed the absurd- 
ity of the periodic agitations to “make 
Ohio's roads uniform.” These cam- 
paigns usually point out that certain 
other states have “ribbons of pave- 
ment” of uniform width and quality 


overdeveloped section of road 
means that there is an underdeveloped section else- 
where. 


PECULIARITIES OF TRAFFIC 


In a state as highly industrialized as Ohio we might 
expect a large percentage of the vehicles on the road to 
be commercial. It was found that about one-half of the 
passenger-car travel was for business. About 10% of 
all motor vehicles registered in the state are commercial. 
Large trucking units are conspicuous on the highways, 
especially to the motorist who happens to be in back of 
one on a long hill; but numerically they are insignificant. 
Only 0.64 of 1% of all vehicles observed in Ohio had 
a total weight, with load, in excess of 12 tons. 


EXAMPLE OF SHORTENING A MAIN Route To Repuce CURVATURE 
A Simpie Solution, Which Nevertheless Required Detailed Study 
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ELIMINATION OF A TRIPLE THREAT 


Realinement Overcomes Restricted Sight Distance, Sharp Curve, and Inadequate Bridge 


Of the entire rural highway network of Ohio, 10% is 
paved, 75% surfaced, and 15% unsurfaced. Nearly 
all the unsurfaced mileage is on obscure township roads. 
The average Ohio driver probably would have difficulty 
in recalling the last time he used an unsurfaced road. 
It is gratifying to learn that of each 100 rural dwellings 
in Ohio, 94 are served by surfaced roads. This is a 
higher percentage than for any other state on which 
information is available. It is clear, therefore, that the 
objective to “get Ohio out of the mud” has actually been 
attained. 

While most of Ohio's roads are now surfaced lightly or 
otherwise, many miles have been inadequately con- 
structed for the traffic they must sustain. Further, 
thousands of miles are too narrow, have excessive 
gradients and curvatures, and are made hazardous by 
short sight distances. The miles of inadequate road are 
carefully tabulated in the inventory. 


IMPORTANCE OF THE STATE SYSTEM 


A preponderance of rural traffic is found to patronize 
the state system, which, with only 20% of the mileage, 
carries 77% of the traffic. Yet the state system is 
allotted only 36% of the receipts from imposts on 
motorists—this is the fourth from the lowest record in the 
nation. Such imposts include motor fuel taxes, motor- 
vehicle license fees, fines, motor carrier fees, and chauffeur 
permits. 

It is obvious that the spending of such a small per- 
centage of funds on state routes, and relatively large 
sums on county and township roads, is against the 
interest of the rural dwellers who are supposed to benefit 
by this allocation. Residents of unincorporated areas 
of Ohio drive 2'/, miles on state routes for every mile 
on county and township roads combined. Clearly it 
is of no advantage to drive over a mile of local road 
maintained better than the traffic justifies and then to 
drive 2'/; miles on a state route starved for maintenance 
or improvement. 

Then too, the orbit of travel of cars is much smaller 
than popularly supposed. The average car owned in 
rural Ohio gets only 94 miles away from home in the 
course of a year, while the average city car ventures 205 
miles. The median passenger and truck trips are 6.5 
miles and 7.1 miles, respectively. 


Vou, a2, No 


The cost of driving over , 
mile of highway is the sum oj 
two expenditures—the cost oj 
operation of the vehicle an; 
the proportionate cost of the 
construction and Maintenance 
of the road. A properly de 
signed highway will provid, 
adequate transportation, keep 
ing the total of these two ex 
penditures at a minimum. 

A wide smooth highway with 
only a few dozen cars travers: 
ing it daily allows a car to 
operated at minimum og 
At the same time the motorist’: 
tax must be high to pay fo, 
the road. At the other e 
treme, a rough, muddy road 
costs little to maintain but the 
required gasoline consumption 
is high, irreplaceable tires ar, 
soon worn out, dust grind: 
engine bearihgs, and the jolting 
quickly shakes the car ¢ 
pieces. 

The economical highway is the one constructed prop 
erly for the traffic it must bear. The great, smooth high 
way with thousands of cars traversing it daily, costs rela 
tively little per vehicle-mile for construction and main 
tenance and allows cars to be operated cheaply. Ther 
is no question but that it is economical. The little-used 
gravel road costs more for car operation, but if it wer 
improved beyond justifiable limits, the cost of the im 
provement and maintenance per vehicle-mile would mor 
than overbalance the saving per mile in car operation 
Here the cheaper road is the economical road. 

Such considerations point to the value of Ohio's High 
way Planning Survey. It has collected data on vehicle 
miles of travel on the state’s highway network to th 


A Revocation THat INVOLVED SEVERAL COMPLICATIONS 


It Eliminated an Obsolete Bridge, a Railroad Grade Crossing. and 
Sharp Curvature 
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TAXES ON AUTOMOBILE USERS 

Nineteen states, among them Ohio, tax gasoline at the 
-ate of 4 cents a gallon, including the liquid fuel tax of 1 
sent a gallon. Only ten states have a lower rate. Even 
with the tax, Americans have enjoyed cheap gasoline. 
in contrast, in January 1939, when motor fuel was ob- 
‘ainable by civilians in the respective countries, gasoline 
cost the equivalent of 60 cents a gallon in Germany and 
8] cents in Italy. 

Average passenger-car license fees in Ohio are $8.89, 
a few cents more than the national 
average. Automobile license fees in 
the United States make an interest- 
ing contrast with those in some other 
parts of the world. For example, in 
England in November 1939 the license 
ies for privately owned passenger cars 
comparable to our three most popular 
makes averaged the equivalent of over 
$150 a year. 

It is well known that automobile 
users furnish most of the funds for the 
construction and maintenance of the 
state highway system and county roads, 
and that they contribute heavily toward 
township roads and city streets. It is 
not so generally recognized that they 
carry a heavy share of the taxation for 
the general welfare. This taxation is 
through sales taxes on new and used 
cars, car parts, tires, and lubricating 
oil; through a gasoline excise tax of the 
Federal Government; and through 
many indirect taxes. These sales taxes 
amount to about one-fourth of the total 
sales taxes paid in Ohio. In addition, 
a tax of 1 cent a gallon, called the 
liquid fuel tax, provides the general 
revenue fund of the state with about 
$13,000,000 per year. 

The amount of taxation derived in- 
directly from traffic is invaluable to the 
general welfare. Automobile manufacturers, service sta- 
tion properties, oil producers and refiners, and pipe-line 
companies all obtain the income which produce their 
taxes from users of the highways. 

As good highways stimulate this source of income, 
money expended for their construction and maintenance 
is sound, hard-headed business sense. This must be 
true, for as good highways augment income by encourag- 
ing traffic, conversely poor roads impair these sources of 
general revenue. 


MAPS PROVE INVALUABLE 


Among the valuable results of the Highway Planning 
Survey are the surveys and maps prepared in connection 
with it. These maps show all the highways of each 
county, the almost obliterated roads twisting into the 
hills as well as the heavily traveled routes, with symbols 
indicating whether they are paved, surfaced, or unsur- 
laced. In areas outside municipalities, every house, 
business establishment, recreational center, transporta- 
tion agency, church, and cemetery is shown by an appro- 
priate symbol. 

The principal purpose of the county maps was to 
show highways with relation to the other culture of the 
state. A study of a county map presents a complete 


Civit ENGINEERING for June 1942 31S 


- 


view of the homes and businesses within the scope of 
influence of a proposed highway improvement. But the 
use of the county maps is far from being confined to 
highway planning. 

Chambers of Commerce and city stores use these maps 
to study the communities within their spheres. The 
maps have shown utility companies where it would be 
profitable to extend telephone and power lines. Cream- 
eries and bakeries frequently obtain the maps for the 
purpose of establishing their routes, as do school boards 
for determining school bus routes. The board of health 
of one Ohio county uses the map to mark the houses 
where contagious disease exists. As all cemeteries are 


MopeRN IMPROVED ALINEMENT Avorps Two RAILROAD Grape CROSSINGS 
AND SEVERAL BRIDGES, INCLUDING A COVERED STRUCTURE 


THAT PREVENTED VIEW OF TRAINS 


shown on the map, the Adjutant General of Ohio finds a 
complete set useful in locating and recording veterans 
graves. The list of those using the maps is almost end- 
less. The Planning Survey, using the county maps as a 
base, has prepared traffic flow maps for all of Ohio’s 88 
counties. 

Until recently these maps were distributed to all who 
requested them at cost. They are now obtainable only 
by accredited organizations or individuals, by order of 
the Department of War. 

Since these Ohio studies were made, there has been a 
vast change in outlook due to the present emergency. 
However, the survey is more than a reflection of normal 
conditions. The information on the average length of 
car trips, average truck loads, taxes paid by motorists, 
and many other data are of vital importance to those 
endeavoring to predict the effects of the impending de- 
crease in the use of automobiles due to war regulations. 

Engineers having to do with highway data can doubt- 
less utilize the findings. These and others seriously in- 
terested in highway problems may obtain the report, 
without cust, from the Ohio Highway Planning Survey, 
Department of Highways, Columbus, Ohio. A copy is 
on file in the Engineering Societies Library, 33 West 39th 
Street, New York, N.Y. 
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Toledo’s New Lake Erie Water Supply 


By Georce N. SCHOONMAKER, M. Am. Soc. C.E. 


considering Toledo's latest 
| addition to its water facilities, 

it is hard to realize in what small 
beginnings the present development 
had its origin. The first water works 
system started operation in Decem- 
ber 1873. It consisted of a pump 
station with an installed capacity of 
10 mgd, 8'/, miles of distribution 
mains, and 12 connected customers. 
Water was obtained from Swan 
Creek and delivered unfiltered. The 
first year there was no revenue. 

From that meager beginning the 
system has grown steadily. Im- 
provements and additions were 
made from time to time until, in 
February 1910, the Maumee River 


Criry Manacer, Totepo, Oxn10 


Ww4 TER, a semple compound, is re- 
sponsible for some of the engineer's 
major problems. With the growth of 
cities the matter of water supply has 
assumed a truly vital importance. Iis 
quantity and quality are the concern of 
every city dweller. In the case of Toledo 
there has been great expansion in the 
water supply system since 1873, when it 
boasted a connected clientele of 12. To 
provide its present metropolitan popula- 
tion of about 330,000 with ample 
quantity and improved quality, an en- 
tirely new source was recently developed 

-Lake Erie. The various design and 
construction steps in the realization of 
this ambitious project are here described. 
This paper was originally presented be- 


made looking toward a new potabi 
supply. At that time the cost oj 
obtaining water from Lake Erie q 
so great a distance from the city 
could not be justified against ¢}, 
convenience of the Maumee River 
The latter source was therefor 
chosen, with filtration, and the river 
filter plant was put in operation jp 
1910. 

Acting upon the recommendatio, 
of two independent engineering re 
ports, one in 1927 and one in 1937 
the city decided by popular vote oj 
a $3,600,000 bond issued in August 
1938 to abandon the Maumee River 
works and to construct an entirely 
new system using Lake Erie as its 


Filtration Plant was put in opera- fore the February 4 meeting of the Michi-_ source. This action assures Toled into 
tion to supply the first filtered water gan Section of the Society in Detroit. of an inexhaustible supply, in quality arou 
to the city. This system served, much softer than the river water TI 
again with numerous extensions, until operation of the (about one-half the hardness), lower in bacterial content, port: 
Lake Project was started. Our 1941 records show that more uniform, and consequently easier and cheaper to area 
there are 73,289 connections serving a total population of _ treat. frazi 
328,000 in Toledo and environs. The average daily The first construction on the Lake Erie project started port 
pumpage for 1941 was 40 mgd. The hourly pumping in April 1939. By June 1941, work on all contracts was pres 
rate has at times reached a maximum of 91.5 med. declared substantially completed. By the end of 194! all velo 
The nominal capacity of the Maumee River works is equipment had been tested and the plant was ready for very 
56 mgd. The inadequacy of this supply compared with operation. The project so constructed in approximately quar 
the ever-increasing demand for filtered water is the para- 2'/: years consists of the following major elements (Fig curre 
mount reason why Toledo undertook a major improve- 1): (1) intake, crib, and conduit; (2) raw-water, or pum 
ment in its water works system in 1939. low-service pumping station; (3) Lake Erie pipe line: bers, 
The first serious consideration of Lake Erie asa source (4) 80-mgd filter plant; (5) 35-mgd covered, concrete, Se 
occurred as early as 1902 when engineering studies were _filtered-water reservoir; (6) high-service pumping sta- and 
tion; (7) 1.0-million gal elevated storage as te 

tank; and (8) 7 miles of large-diameter ador 

high-service trunk mains. syste 

crib 

INTAKE CRIB AND CONDUIT twee 

Before fixing the final design for the — 

Toledo crib, all the major intakes on the = 

Great Lakes were studied with a view aa 

toward avoiding as much as possible the a 

various difficulties experienced. The new he 

Toledo Crib, we believe, incorporates all ocal 

the desirable features and eliminates those — 

that may lead to operating troubles. The = 

new crib is located in Lake Erie approx- al 

mately 2'/, miles offshore, northeast o! aa 

Reno Beach, approximately 10 miles east ‘ 

of Maumee Bay, where the water depth We 

is about 22 ft. The crib itself is an ex- ol 

posed concrete and brick structure, circu- stati 

larin plan. It has an external diameter 0! juit 

100 ft at the base, with a central open cone 
well area 60 ft in diameter, in the center ing { 
of which is the downtake shaft to the lithi 

take conduit. The crib structure extends the ¢ 
some 42 ft above normal water level, a wher 
fording two levels of rooms, the upper °! andl 
CorrerpaM For INTAKE Crip IN Lake which is fitted with living quarters for cart, secti 

First Step in Constructing Concrete Crib Structure takers and workmen. Water is admitt its e 
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into the crib through 16 ports, each 10 ft square, located 
around the perimeter of the structure. 

There are no bars or screens of any kind covering these 
ports, the object being to provide the greatest opening 
area possible to discourage formation and adhesion of 
frazil or needle ice which might tend to clog the intake 
ports during certain winter weather conditions. At the 
present maximum filtration rate of 80 mgd, the inflow 
velocity through the ports will be 0.10 ft per sec. This 
very low velocity is expected to reduce to a minimum the 
quantity of needle ice drawn into the crib by the intake 
current. All the raw water is screened at the low-service 
pumping station just ahead of the pump suction cham- 
bers, passing through bar and fine screens at that point. 

Several means of communication between the crib 
and the shore were considered as to dependability, and 
as to initial and operating costs. The method finally 
adopted and now installed is a two-way radio-telephone 
system which provides contact not only between the 
crib and the low-service pumping station, but also be- 
tween that station and the new adminis- 
tration building at the filter plant site. 
he system is the latest type of short- 
wave frequency modulation, radio-tele- 
phone communication equipment. A 
transmitter and receiving device are 
located at each point of communication. 
Consideration has been given to the future 
extension of this system to include a re- 
ceiving set on Water Department service 
trucks for dispatching emergency orders to 
service men in the field. 

A gravity intake conduit, 15,500 ft in 
length, connects the intake crib with the 
suction well of the low-service pumping 
station. The lake portion of this con- 
duit is constructed of precast reinforced 
concrete pipe. The land section, extend- 
ing to a point 2,000 ft offshore, is a mono- 
lithic concrete tube constructed in tunnel, 
the two types of construction being joined 
where they meet to form a continuous 
conduit. This conduit is circular in cross 
section and 108 in. in diameter throughout 
ts entire length. The reinforced con- 
crete pipe section was precast in 
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24-ft lengths and later laid in a subaqueous trench from 
barges, the pipe sections being joined under water by 
divers. 

The tunnel portion of the intake conduit was con- 
structed from two shafts, one located at the low-service 
pumping station 4,000 ft inshore, and the other on the 
lake shore. The headings were each approximately 2,000 
ft long, and it is of interest that they met within '/, in. 
on line and within '/s in. on grade. The joining of the 
tunnel and the precast-concrete pipe types of construc- 
tion was accomplished under water by means of a 
specially fabricated telescoping section of precast pipe, 
the actual connection being made by divers while both 
the tunnel and the precast pipe were full of water. 

Leakage tests made on completion proved tightness 
against infiltration amounting to only 10% of the 
specified maximum tolerance, indicating a careful and 
thorough job. The entire tunnel and marine operations 
in connection with the intake conduit and crib were ac- 
complished without any serious accident and without a 
single loss of life. 


THE LOW-SERVICE PUMPING STATION 


The low-service pumping station (Fig. 1) is located 
4,000 ft inshore from the lake, approximately 13 miles 


IntaKe Crip Is 40 Fr Hicu wits 100-Fr Outsipe DIAMETER 


Steel Armor Plate 10 Ft Above, and 10 Ft Below Water Line 
Protects Against Abrasion 
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LOADING Dock ror 108-IN. INTAKE Pipe—Two Sections Bo.Tep 
ToceTHer Were GENERALLY Laip aT ONE TIME 
Double-Reinforced Pipe Sections Are Each 24 Ft Long, 55 Tons in 
Weight, 12 In. in Wall Thickness 


east of the center of the city. The initial installation 
consists of four pumps arranged in two separate pits to 
avoid flooding and complete plant shutdown should a 
major pipe break ever occur within the pumping station. 
The pumps are horizontal, bottom-suction, centrifugal 
type, each driven by a variable-speed induction motor. 
he total installed capacity of the four pumps is 220 mgd. 
In the future, pumping capacity may be increased by re- 
placing one or more of the present units with a unit of 
higher capacity. 

Normally this station will operate on purchased elec- 
tric power; however, two 628-kw diesel-engine generator 
units have been installed in the plant as an emergency 
standby power supply. The most modern electric control 
equipment in the form of metal-clad switchgear and 
bench-board type of panel has been installed, making 
possible the control of pumps and all principal valves 
from one central board. 

The Lake Erie or raw-water supply line connects the 
low-service pumping station with the filtration plant. 
This line, 9 miles in length and 78-in. in diameter, is 
constructed of steel plate */i. in. thick. The pipe was 
fabricated in 40-ft lengths and laid in open trench with 
an average cover of 8 ft. All seams are electric welded; 
all field joints were made with bolted-ring type couplings. 
This line has a spun bituminous enamel lining and is 
coated on the outside with bitumi- 
nous enamel. 

Because of difficult foundation con- 
ditions at the site selected for the 
filter plant, it was not economically 
feasible to combine the chemical and 
filtration buildings in one unit as is 
generally done. The filter building 
is a one-story structure which houses 
the reaction chambers, the entrance 
end of the sedimentation basins, and 
twenty 4-mgd filter units, making a 
total installed capacity of 80 mgd. 

There are four reaction chambers, 
each equipped with paddle-wheel type 
flocculators, the chambers being built 
integrally with four sedimentation 


basins, each equipped withastraight- Lininc MACHINE PLACING 
Cement Lininc Insrpe 60-IN. 


\ carbonation chamber is built Stee. Prre 


line sludge-collecting mechanism. 


Vou, 12, No. 


into the outlet end of the sedimentation basins {ir rec. 
bonation at a future date when partial softening y, ith lim 
may be adopted. Each filter unit is divided into two filt 
beds which may be operated separately as 2-mgd units . 
simultaneously as a 4-mgd unit. It is also possible ¢, 
control 5, 10, or 20 filter units simultaneously by Mean: 
of a master control system. Filters are provided with 
both backwash and surface wash. The filter bottoms an, 
underdrain system are of the Wheeler type. 
The chemical building houses the chemical! Storage 
bins, all chemical feed equipment, the central heatin. 
plant, workshop, laboratories, a lecture room, and aq 
ministration offices. The raw water passes through this 


MAIN OPERATING FLOOR IN FILTER BUILDING 
Contains Twenty 4-Mgd Filter Units, Ten on Each Side 


building, where chemicals are added, before it enters the 
reaction or flocculating chambers in the filter building 
Dry chemicals are transferred pneumatically directly 
from the cars into overhead storage bins, whence the) 
pass by gravity to the feeders. At the present time this 
installation consists of six dry-chemical feeders, two o/ 
which feed aluminum sulfate, two lime, and two acti 
vated carbon. Orifice-type solution feed equipment 
has also been instailed for experimental treatment with 
special chemicals. Provision is made for both pre 
chlorination and post-chlorination and ammoniation 
Chlorine is fed through vacuum chlorinators from to: 
containers. Ammonia is fed through displacement-type 
feeders in aqua form. This is purchased in tank-car lots 
stored underground, and pumped to the feeders. 

The filtered-water reservoir, som 
500 ft from the filter building, is « 
covered concrete basin 660 by 400 ft 
in plan, with an effective depth of |’ 
ft, having a storage capacity of 5 
million gal. This reservoir has a 
auxiliary chamber holding 2 millio 
gal, into which the water first flows 
before overflowing into the mail 
reservoir. Only the filtered water © 
excess of that being pumped by the 
high-service station finds its way 1 
the main reservoir, while the high-set 
vice pumps draw from this main reser 
voir only when the demand exceeds 
the rate of filtration. This arrangt 
ment insures the maintenance of a cof 
stant positive head on the high 
service pumps and also permuts the 
most economical pumping conditions 
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with the least practical loss 
of head between the filters 
and the storage reservoir. 


The high-service pumping sta- 
tion is similar in plan and design 
to the low-service pumping sta- 
tion. It has, however, three 
pump pits instead of two, in 
which are installed a total of five 
horizontal, bottom-suction cen- 
trifugal pumps. The total 
present installed pumping ca- 
pacity is 305 mgd. These pumps 
are driven by 6,900-v synchron- 
ous motors, four of the pumps 
having two motors each, one of 
514 rpm and one of 450 rpm, 
for flexibility of operation. The 
switch gear and bench board 
controls are similar to those in- 
stalled in the low-service pump- 
ing station. One overhead and 
two underground 6,900-v power 
supply circuits, each from inde- 
pendent sources, serve this sta- 
tion. There is no auxiliary gen- 
erator equipment at the high- 
service station. 

The one-million-gallon ele- 
vated storage tank is located 


LAYING 72-IN. HicuH-Service TRUNK MAIN 


About Seven Miles of This Type of Main Was Laid in 
City Streets 


on the same site as the filter plant and high-service pump- 
ing station. This tank is unique in that it serves three 
functions rather than the usual single one. First, its 
overflow height of 105 ft above the ground was so fixed 
to permit its use as a constant-head supply for backwash 
and surface wash water. Secondly, it serves for surge re- 
lief or control in the event of power failure, which would 
stop operation of all high-service pumping units. In 
that event, when the pressure in the distribution system 
irops to a point equal to the hydraulic gradient of the 
elevated storage tank, water from this tank will im- 
mediately be admitted into the distribution system 
through an automatic check valve to supply the receding 
cycle of the surge which will develop at that moment. 
The third function of this tank is to automatically pre- 
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vent the develop- 
ment of a nega- 
tive head condi- 
tion throughout 
the distribution 
system during an 
emergency shut- 
down at the high- 
service station. 
To connect the 
high-service 
pumping station 
with the existing 
distribution sys- 
tem and to pro- 
vide the desired 
improvements in 
maintenance of 
water pressures 
throughout this 
system, it has been 
necessary to con- 
struct 7 miles of 
large-diameter 
high-service trunk 
mains. These 
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vary in diameter from 72 to 42 
in. and are of all-welded steel 
plate using bolted-ring type 
couplings for field joints. The 
72-in. diameter main, compris- 
ing 18,000 lin ft, has a bitumin- 
ous coating on the outside and 
a spun bituminous lining on the 
inside of the pipe. The 60 and 
42-in. sections of the trunk main, 
comprising another 18,000 lin ft, 
are coated on the outside with 
bituminous enamel and on the 
inside with cement lining cen- 
trifugally applied following in- 
stallation. 

The 72-in. portion of the high- 
service trunk main crosses the 
Maumee River. This crossing, 
2,600 ft in length, was con- 
structed in tunnel bored through 
solid bedrock 120 ft below the 
ground surface. The same type 
of pipe (in 20-ft lengths) with 
similar couplings was laid in this 
tunnel, the void space between 
the outside of the pipe and the 
inside walls of the tunnel being 
backfilled with concrete. This 
method avoided all disturbances 
to the navigation channel during construction, and re- 
sults in the most secure type of crossing possible. 


A LONG PERIOD OF SERVICE EXPECTED 


It is contemplated that Toledo's Lake Erie water sys- 
tem as now constructed, assuming normal population 
and demand increases, will adequately serve the city 
until 1965 or 1970. When expansion does become 
necessary, provisions have been made for adding to or 
expanding certain parts at nominal expense as the need 
requires. Certain portions, which would be costly to 
enlarge, were built in excess of the 1970 demand. For 
example, the intake crib and conduit are estimated to be 
adequate for anticipated needs until the year 2,000. 

A total of $9,884,463 has been expended in the con- 
struction of this project, of which the city contributed 
55% or $5,436,455, and the Federal Government, through 
the Public Works Administration, the remaining 45%, or 
$4,448,008. To obtain maximum competition among 
the contractors and otherwise to facilitate bidding, the 
project was divided into 37 separate divisions. This also 
permitted commencement of construction on some por- 
tions of the project while others were still in the design 
stage. These divisions finally culminated in the award 
of 29 contracts, some contractors receiving a combination 
of divisions. Of the total project cost, $8,775,000 was 
expended on construction contracts, while lands, engi- 
neering, interest, and miscellaneous overhead accounted 
for the remainder. 

This project was substantially completed in the sum- 
mer of 1941. Following an extended period of testing 
and adjustments, complete operation was started on 
January 9, 1942. The many expressions of delight in the 
new water by the citizens of Toledo speak for the satis- 
factory performance of the project. 

Greeley and Hansen, consulting engineers of Chicago, 
were responsible for the design and for the preparation 
of plans and specifications. Supervision of construction 
was handled by the City of Toledo through an engineer- 
ing organization specially created for the purpose under 
the Division of Water, with the writer as chief engineer. 
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Functions of the Civil Engineer Corps in the 
Naval Establishment 


By Lewis B. Comss, M. Am. Soc. C.E. 


Capratn, (CEC) U.S. Navy; Asststant Curer, Bureau or Yaros ann Docks, Navy Department, WasHincton, D.C. 


CANT publicity is given to the 
S Civil Engineer Corps of the 

Navy. Its whys and where- 
fores are not too familiar to engi- 
neers despite its close relationship 
with the Society. In other words, 
the Corps is one of the less colorful 
but nevertheless very essential parts 
of the Naval organization. 


UR Navy deals with the shore as 

well as with ships; and it ts 
with the organization end of the shore 
work that Captain Combs is concerned. 
Delving into our national history he 
shows how the utilization of civilian 
engineers as consultants developed natu- 
rally into a Civil Engineer Corps as an 
integral part of the commissioned per- 


degrees and law degrees in addition 
to their basic engineering degrees. 

Consideration of a little Naval 
history will indicate the need fo; 
such a Corps of Engineers and jts 
subsequent development. The first 
legislation toward the creation of , 
Navy Department was in October 
1775. Congress passed a law estab. 
lishing a ‘Marine Committee” 


sonnel. 


There always has been a large rep- 
interesting topic. 


resentation of Society members 1n 
the Corps. They now number more 
than three hundred and fifty. It is 
unnecessary, therefore, to explain 
to such a group why a corps of civil 
engineer officers is necessary to the 
Navy. Engineers know better than 
others why officers educated and 
trained for line duty at sea cannot 
and should not be expected to assume responsibility for 
the engineering work of a vast shore establishment, 
any more than they would be expected to assume the 
duties of a surgeon or chaplain. 

A natural question which is often asked is why the 
term “‘civil’’ should designate a corps in a military or- 
ganization. This term was originally used to indicate 
the general type of engineering work handled by the 
Corps, and the professional qualifications and duties of 
its commissioned personnel. Today, however, the 
work involved covers practically all the major engineer- 
ing branches. We have in the combined regular and 
reserve Corps many electrical, mechanical, architectural, 
and some chemical engineers. Quite a few hold master’s 


Manning in 


papers. 


Testinc Dry Dock 


How the corps works is his 
What its constructive 
activities are in the present emergency 
was described adequately by Captain 
the February number. 
The two in effect comprise companion 
The present one 
largely from Captain Combs address 
before the Society's Roanoke meeting. 
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three persons chosen by Congress 
from tts own members and gave jt 
control of all Naval matters. They 
for a period of fourteen years, o; 
until 1789, the Navy was controlled 
by various heads under various titles 
In 1789, a law was passed placing 
the Navy under the control of th 
Secretary of War, and there it 
remained for nine years. 

It must be evident that the administration of Naval 
affairs had a rather hectic and checkered career during 
these first 23 years. By an Act of Congress in 1798 a 
Navy Department was established at the seat of th 
Government under the control of a Secretary of the Navy 
This was the beginning of the present organization 

The first Government Navy Yards were established in 
1800 and 1801. Previously Government ships had been 
built and repaired in private yards or on rented ground 
This had proved unsatisfactory and the President di 
rected the Secretary of the Navy to purchase and establis! 
Navy Yards at Portsmouth, N.H.; Boston, Mass 
New York. N.Y.; Philadelphia, Pa.; and Gosport (nov 
Norfolk), Va. These yardsstill remain 
at the original locations with the a 
ception of that at Philadelphia, which 
was moved to League Island in 1868 

In 1807, many years before th 
Bureau of Yards and Docks was estab 
lished or the Corps of Civil Engineers 
thought of, President Jefferson cov- 
ceived the idea of constructing a huge 
dry dock capable of accommodating |: 
frigates. Benjamin Henry Latrobe 
was called in as a consultant on thi 
scheme. The dock was never butt 
but the fact that Latrobe, an emunet 
civil engineer, was connected with suci 
a Naval shore project indicates that 
the essential relation between civil eng 
neers and ships was apparent to thos 
early planners and builders. It ba 
since grown continually closer. 

In 1815, seventeen years after th 
establishment of the position of Sect 
tary of the Navy, the Navy Depat 
ment was supplemented by a Boat 
of Commissioners. This board ¥# 
composed of captains in the Navy win 
were appointed by the President 4 
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confirmed by the Senate. The organ- 
ization lasted for 27 years, and it was 
during this period, in 1826, that a con- 
sulting engineer was again employed 


for Naval work. 

Congress passed a resolution direct- 
ing the President to cause an examuina- 
tion and accurate survey to be made 
by a skillful engineer for a site for a 
drv dock at the Navy Yards—at 
Portsmouth, Boston, New York, and 
Gosport. For this work Col. Loammi 
Baldwin was selected, a well-known 
canal builder and one of the most 
prominent civil engineers of his time. 
He chose for his assistants in the sur- 
vey and supervision of the construc- 
tion Capt. A. W. Parris and W. P. S. 
Sanger, of Boston and Norfolk, respec- 
tively, and the granite docks which are 
still in use at these yards were con- 
structed. Sanger later, in 1867, be- 
came the first civil engineer commis- 
sioned in the Navy. 

In 1842 Congress passed an Act by 
which the Board of Commissioners 
was superseded by a bureau system. 
There were originally five bureaus. 
The first one named in the Act was 
the Bureau of Navy Yards and Docks; 
it was charged with the design, con- 
struction, and maintenance of shore 
structures. By this time the neces- 
sity of employing proficient civil engi- 
neers for Naval shore establishment 
work was clearly seen, and from then 
on civil engineers in a civilian status 
were employed at various yards as well 
as attached to the Bureau of Yards and 
Docks. In 1858, for their regulation 
and guidance, a series of rules were 
drawn up defining the basic duties of 
the civil engineers of the Navy, very 
much as they have existed up to recent 
vears. 

It was increasingly apparent, how- 
ever, that engineers employed in a 
civilian capacity could not provide the 
necessary mobility and efficiency in a 
military set-up. Consequently, in 
1867, the status of the civil engineers 
was changed to that of staff naval 
officers by an Act of Congress which 
provided that the President might ap- 
pont a civil engineer at each of the 
Navy Yards, such appointment to be confirmed by the 
yenate. In 1871 another law was passed providing that 
civil engineers should have such relative rank as the Presi- 
dent might fix, and limiting the number to 10. Relative 
rank was not given to them, however, until February 
‘SSI, when their ranks were fixed at one captain, two 
commanders, three lieutenant commanders, and four 
Heutenants. 

Until 1898 the chiefs of the Bureau of Yards and Docks 
Were officers of the line in the Navy. The first officer of 
the Civil Engineer Corps to be chief was Rear Admiral 
Mordecai T. Endicott, who served from April 1898 to 
1907. Admiral Endicott was very active in 
many affairs and was elected President of the Society 
in 1911. Another early engineer commissioned in the 
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NorFOLK Navy Yarp—Dry Dock No. 1 


Above: General View on One-Hundredth Anniversary, 1933; Inscription Is at Far 
End. Below: Inscription Viewed from Bottom of Dock; Name of Loammi Bald 
win, Engineer, Appears with Those of John Quincy Adams and Andrew Jackson 


Corps who was active in Society matters was P. C. 
Asserson; he retired in 1901 with the rank of rear ad- 
miral. I think all our Chiefs of Bureau have been mem- 
bers of the Society, and the majority of our ranking of- 
ficers. Many of them have been very active in Society 
affairs. 

An outstanding engineer of his day who was an officer 
of the Corps, Rear Admiral Robert E. Peary, became a 
member of the Society in 1886. Each year, on April 6, 
all CEC officers in the vicinity of Washington gather at 
his grave in Arlington to hold a ceremony honoring him 
on the anniversary of his discovery of the North Pole. 
This year, on the thirty-third anniversary, an interesting 
thing happened. His daughter, Mrs. Stafford, found 
among his papers a speech delivered by him before the 
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American Academy of Political and Social Science at 
Philadelphia in July 1916. She gave it to Admiral 
Moreell, and he read some of it at the ceremony. 

It read like a chart of the future. In it he predicted 
that the pressure of world events would ultimately com- 
pel the federation of all American republics into a single 
solidarity of defense. He pictured the very fleet of pa- 
trol planes which now guards our coast against submarine 


Boston Navy YARD-—BUILDING CONSTRUCTED IN 1836 


and surface raider attack, and declared that our air ser- 
vice of the future would be more vital to our safety than 
our Navy and Army combined. It was 25 years ago that 
he uttered those words. With prophetic clairvoyance he 
foresaw the crisis in which this country now finds itself, 
and foretold the means by which we could make our vic- 
tory certain. Peary’s final word then is as fresh as 
though it had been uttered yesterday. ‘‘In the coming 
world influence the one great dominant thing that will 
overshadow all else will be air superiority and power.” 


SIZE, GROWTH, AND FUNCTION OF THE CORPS 

The Corps has always been relatively small in number, 
and subsequent to 1916 its authorized strength was legis- 
latively established at 29% of the commissioned officers 
of the line of the Navy. However, the size was usually 
governed by budgetary limitations rather than by legisla- 
tive authority. During the first World War the Corps, 
augmented by reserve and temporary officers, reached a 
total of 209 commissioned officers at the signing of the 
Armistice. This number, compared to its present (April 
1942) size of about 1,350 officers, gives an excellent ind 
cation of the magnitude of our present effort and the 
Naval shore establishment construction program in- 
volved, as compared with that of 1917 and 1918. 

For many years after World War I the Corps was 
held at less than 100 regular officers. Even today the 
size is only 150 regular officers on active duty. There 
was, however, a reserve Corps, and this was the source 
of a large expansion. It is by the utilization of this 
reserve that we have been able to accomplish much of 
what we have. We of the regular Navy look to them 
with pride and confidence—all are officers of the Civil 
Engineer Corps and there is no distinction between 
regular and reserve. We are continuing to recruit 
actively and probably will go to at least 1,800, perhaps 
2,000, reserves. 

There are three branches of military science. Strategy 
is the planning of warfare. Tactics is the execution of 
strategic plans. Logistics is the supplying of everything 
necessary to strategy and tactics, in the nght amount, 


at the nght place, at the night time. Our job is primary, 
concerned with logistics. 

It is the function and responsibility of the Civi! Engi- 
neer Corps of the Navy, through the medium of the 
Bureau of Yards and Docks and its field organization 
to assist all bureaus and offices of the Navy Departmen; 
in development planning and to administer directly th. 
design, construction, and maintenance of the shore es. 
tablishment. Manifestly the Corps is dependent to , 
great extent upon its civilian assistants and I want to pay 
tribute to our splendid loyal and efficient civilian organi- 
zation of technical and clerical personnel in the By. 
reau and in the field. In every respect they are worthy oj 
the implicit trust and confidence placed in them, |» 
normal times we do our designing with our own Bureay 
and field organization but there is a feasible limit to the 
expansion of that organization, and so since 1940 we 
have utilized the services of private architectural and 
engineering concerns through the medium of over 259 
contracts. 


MATERIALS CONSTITUTE MOST SERIOUS BOTTLENECK 1y 
THE WAR EFFORT 


Not many years ago it used to be said that the Naval 
shore establishment was valued at about a half billion 
dollars, and we felt fortunate if we could get a $10,000,000 
annual appropriation for Naval public works. It is too 
bad that we could not have been spending at least 
$100,000,000 or more each of those years in an orderly 
building-up program. 

The program of the Bureau of Yards and Docks now 
on the books, and since June 1940, is approximately 
$4,700,000,000. Our cash expenditures during April 
were approximately $130,000,000, but we must get up to 
a peak of over $200,000,000 per month to accomplish 
the objective we have set for June 1943. 

Of the three possible bottlenecks—namely, labor, mate. 
rials, and transportation—I believe that materials are 
going to present the biggest problem. ‘‘Speed’’ is stil) 
our primary watchword, and because of the shortage 
of materials our program is gradually changing in char 
acter and type. Up until recently we have built much 
permanent and semi-permanent work. Now every 
thing is to be the most temporary possible. That is dif 
ficult for us in this country because we design well and 
we build well; we always have; and it is difficult for us to 
accept the doctrine of skimpy construction. But we 
have got to do it, and we are doing it. I would like to 
quote for you a brief statement from a recent directive 


LAUNCHING CAISSON FoR A Dry Dock at Boston Navy Ys® 
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ccyed |)» the Secretary of the Navy to all shore activities, 
“Projects Essential for the War Effort.” 
In tus war effort there is no such thing as a non- 


critical material. Experience has shown that what is 
aon-critical today will be critical tomorrow. Therefore, 
we can consider that all materials are critical, some be- 
ing more critical than others. Under this premise no 


project, large or small, should be undertaken 
unless it ean be shown to be essential te the war effort. 
even then, once a building is decided upon, it should be 
{ the cheapest temporary character consistent with 
the use to be made of it and utilizing those materials 
which are most plentiful. All materials are very scarce. 
in many instances the scope and character of construc- 
tion is influenced by considerations of post-war needs. 
\!] construction must be limited to what is immediately 
necessary to win the war. Post-war needs are unpre- 
jictable. What we now think will be very useful may 
turn out to be of little or no utility. The unnecessary 
use of any building materials will inevitably react to 
interfere with the Navy's overall program as well as 
with the program of other war agencies.” 

| have been asked frequently, ““How can the civil engi- 
neers of the Society and of the country best help? What 
ean they do to best fit in this all-out war effort?” I 
don't know of any panacea. I don’t think there is any 
general answer. Each must go out and seek his own best 
place and then perform the task, regardless of how small 
it may seem, with the full devotion, loyalty, and strength 
which are within him. War is a great dislocator of normal 
pursuits and producer of inequities. We are only just 
beginning to feel it. I think if the engineer can help 
make the country realize the situation, and particularly 
the material situation, the critical shortages, he will 
contribute much. 


building 


ORGANIZATION OF THE “‘SEABEES’’ 


Until recently our work beyond the continental bound- 
aries has been accomplished by civilian personnel under 
contract, but it becomes increasingly evident that such 
work, and particularly that at advanced and mobile fleet 
bases in combat zones, must be done by military person- 
nel. We are therefore now recruiting and training new 
units known as Naval Construction Battalions. Men are 
being enlisted in the various Naval ratings which most 
nearly conform to the trades required for construction. 
Each battalion is made up of four construction com- 
panies and one headquarters company totaling 1,073 
men. Three battalions will comprise one construction 
regiment but they will undoubtedly be used as smaller 
units. 

Commenting on this special recruiting drive, Rear 
Admiral Ben Moreell, M. Am. Soc. C.E., Chief of the 
Civil Engineers of the Navy, and Chief of the Bureau of 
Yards and Docks, said, ‘This is a real opportunity for 
those two-fisted, red-blooded Americans who are not 
fighting behind a gun to serve shoulder to shoulder with 
the combatant forces of the Naval service.’ But one 
thing they will be taught in their relatively short course 
of military training is how to handle a gun in case it is 
necessary—and it may well be. 

Che result of our recruiting campaign has far exceeded 
our expectations; in fact, the Recruiting Offices have 
been fairly deluged with applications. By the end of May 
eect to have recruited six regiments, approximately 
ao 10 men, and we have just received authority from 
me Secretary to increase this to twelve regiments, or a 
‘otal of 40,000 men. The officering of these twelve regi- 
nents will require about 600 Civil Engineer Corps of- 
cers. Construction regiments have been given official 
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sanction for the nickname of ‘‘Seabees'’—phonetic of the 
abbreviation C.B., for Construction Battalion. 

During the last war we had a somewhat similar organi- 
zation known as the “Public Works Regiment” at the 
Naval Training Station, Great Lakes. It was originated 
primarily for the construction and maintenance of the 
training station and not to be sent away. It finally de- 


TyYPe OF PERMANENT CONSTRUCTION—-AMMUNITION Deport, 
Iona ISLAND, N.Y. 


veloped into one of the principal training regiments of 
the station for seagoing men because of the many skilled 
trades involved. 

Naval warfare, however, will now be prosecuted in a 
very different manner from what it was in 1917 and 1918, 
and bases, particularly those that can be constructed 
quickly—-we call them ‘‘mobile bases’’—will form a 
very important part of the Naval effort. Conse- 
quently, it is essential to have units that can build 
them in our Naval organization. These construction 
units will be under the command of officers of the Civil 
Engineer Corps—a new function for the Corps. 

There is a task before the American people the magni- 
tude of which neither you nor I can fully grasp, nor do I 
believe that its limits have yet been disclosed. It is not 
a question of what we would like to do about it. We are 
opposed by two aggressive enemies on two fronts, 
each bent on definite conquest. Success for either will 
be a stepping stone for further aggression and eventual 
economic, if not political, subjugation. Both must be, 
and will be, defeated. With all the breaks that will now 
be a tremendous task; and without the breaks, and that 
is the only way we dare to figure it, it is evident that this 
country hasembarked on a stupendous effort which will 
require every resource that we can bring to bear, and the 
individual efforts of every man and woman. There is a 
tendency to place too much public emphasis on the few 
successes and too little on the many reverses. I do not 
think that the real American spirit is yet awake in the 
majority of the people of this country, especially those, 
of whom there are millions, who so far have had no direct 
contact with the war effort. 

We have battles to win on three fronts against both 
enemies and each is equally important: 

Battle of production 
Battle of transportation 
Battle of combat 

Our fundamental philosophy is ‘“‘No one can drive us, 
but ‘‘We must drive ourselves.” May God give every 
one of us the strength to do it now to our fullest capacity 
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Development of the Science of River 
Measurement Hydrology 


By Joun C. Hoyt, M. Am. Soc. C.E. 


ConsuttiInc Hyprautic Enorneer, U.S. Geotocicat Survey, WAsuincton, D.C. 


HE science of hydrology, of 

which river measurement is an 

important part, deals with the 
factors that determine the behavior 
of water from the time it falls on the 
earth as rain or snow until it returns 
to the atmosphere or disappears as 
ground water. In practice, this 
science is generally applied to the 
surface and ground waters that are 
available for various human activi- 
ties, and to the meteorological and 
other conditions that affect their 
occurrence and distribution. 

At all times and in all localities 
the character and extent of man’s 
activities have depended on the 
available water supplies. Other re- 
sources and conditions in an area 
will, in part, determine the character 
of the development, but the extent 
of the development is primarily de- 
pendent upon the available water. 

In this country early settlement 
took place largely in the humid 
areas, in general along river courses 
where there was adequate water 
to satisfy domestic needs. The principal other early 
uses of water were for navigation and small water 
power installations. Therefore there was little need to 
consider water-supply problems. As the country ad- 
vanced there has not only been an increased demand 
for water in the humid areas but activities requiring 
water have been extended to the arid and semi-arid 
areas. Thus the earlier limited requirements, which 
were mainly for domestic use, have been expanded into 


EARLY EGYPTIAN GAGE FOR RIVER 
MEASUREMENT 


industrial use, recreational yy 
navigation, irrigation, and hydro. 
electric power. Today virtual) 
every locality has its water prob 
lems, and as a result, a general water 
mindedness has developed through 
out the country. Everywhere ther 
is general interest in some phase oj 
the water problem, either from th 
standpoint of its availability {, 
various essential uses, or because of 
the damage that results from exces 
sive flood flows or from drought 
This interest during recent years 
has resulted in a rapid advancemen: 
in the science of hydrology. |t: 
importance 1s now recognized a 
essential in planning all develop 
ments depending on water. 

That there was at least an ap 
preciation of hydraulics at an ear) 
date is evident from the extensiy 
ruins of water supply, irrigation, and 
other works. Archimedes (c. 287 
212 B.c.) and other Greek philos 
phers were much interested in th 
pursuit of science for its own sak 
as a form of recreation. They had little or no interest 
however, in the practical application of scientific prix 
ciples. They recognized some of the fundamental the 
retical principles of hydraulics but were not interested i 
applying them for man’s use. 

The first historical personage to apply scientific pnn 
ciples for the use and benefit of his fellow men, and | 
leave a written record of it, was Heron of Alexandra 
who lived in the second century B.c. He was an eminent 


PIONEERS IN HYDROLOGY 
Left, Maj. John Wesley Powell; Center, Dr. Frederick H. Newell; Right, Past-President Clemens Herschel 
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VoL. 12, N o. 6 
mathematician and 
philosopher and had an 
understanding of facts 
and principles with 
which the ancients have 
seldom been credited 
His principal interest 
in science was its 
practical application, 
and he invented and 
cou.structed mumerous 
machines and mechan- 
ical devices which later 
served as prototypes 
and led to many prac- 
tical inventions. 

He was the author of 
manv books. Fourteen 
of these were translated 
by Pappus in the third 
century A.D., who also 
mentions five others 
which were lost. His 
best-known book was 
Pneumatica which described many of his own inventions, 
including the first steam engine. Another especially in- 
teresting to engineers is Dioptera, in which the principles 
of land surveying and leveling were first made known. 
For these reasons Heron has been called the first engineer. ' 

In his Dioptera, Chapter 31, Heron enunciates the 
following hydraulic principle: 

“Observe always that it does not suffice to determine 
the section of flow, to know the quantity of water fur- 
nished by the spring. This we said was twelve square 
digits. It is necessary to find the velocity of its current, 
because the more rapid the flow, the more water the 
spring will furnish, and the slower it is, the less it will 
produce. For this reason, after having dug a reservoir 
under the stream, examine by means of a sun-dial how 
much water flows into it in an hour, and from that deduce 
the quantity of water furnished in a day.”’ This state- 
ment shows a clearer understanding and better practice 
than appear two hundred years later in Roman writings 
on the subject, when the City of Rome was supplied 
with water by nine aqueducts with a total length of 
250 miles and discharging 27,000,000 cu ft per day. 

In the year A.D. 97 Sextus Julius Frontinus, then super- 
intendent of Rome’s water supply, wrote a description of 
this system under the title De Aquis,? which gives an 
account of its construction and operation. No doubt, 
Frontinus had the benefit of Heron’s teachings and 
writings. However, he had only a hazy idea of velocities 
of running water and none at all of cubic feet per second 
or any equivalent of such a term, and he failed to appreci- 
ate the time element. 

The progress of science moved very deliberately at that 
time in the world’s history, and there was little further 
development in hydrology until the era of Leonardo de 
Vinci (1452-1519 a.p.). As is well known, Leonardo 
was not only the creator of the Mona Lisa, The Last 
Supper, and other works of art, he was also one of the 
world’s greatest scientists and engineers. His under- 
standing of hydraulic laws is indicated by the reasons he 
gave to account for variations in the discharge from a 
canal through an orifice: 

|. By reason of the height, more or less great, that 
the Surface of the water of the canal is over the opening. 

«. By reason of the more or less velocity with which 


the water of the canal passes along the bank in which is 
placed the opening. 
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“3. By reason of the sides of the opening being more 
or less convergent. 

“4. By reason of the thickness of the frame of the 
orifice being greater or less. 

“5. By reason of the shape of the opening being cir- 
cular, or square, or triangular, or lengthened out. 

“6. By reason of the axis of the opening being more or 
less inclined to the direction of the bank of the canal. 

“7. By reason of its being more or less inclined to the 
horizon. 

“8. By reason of the opening being placed on a con- 
vex bank or on a concave one. 

“9. By reason of the protuberances or depressions in 
the bed of the canal, opposite to the opening. 

“10. By reason of the air intermingling or not inter- 
mingling with the current of water that discharges from 
the opening. 

“ll. By reason of the water discharging from the 
opening freely into the air, or discharging through an open 
conduit, or through a closed pipe. 

“12. By reason of this conduit having a cross-sec- 
tion greater or less than the orifice of discharge. 

“13. According as this conduit is of greater or less 
length. 

“14. According as the interior of the conduit is 
smooth or rough, straight or curved.”’ 

These points cover the essential phases of the problem, 
and but little has been added to them since. 

It was not until the seventeenth century, under the in- 
fluence of Galileo (1564-1642), and mainly through his 
two pupils, Castilli (1577-1644) and Torricelli (1608- 
1647), that the science of hydrology began again to 
progress. A marked advance was made by the intro- 
duction of quantitative measurements, which resulted 
from the studies* of Pierre Perrault (1628-1703), Edme 
Mariotte (1620-1684), and other French physicists, and 
by the English astronomer Edmund Halley (1656-1742). 

Perrault made measurements to compare rainfall and 
runoff from a portion of the Seine River basin. Mariotte 
extended these measurements to cover the entire basin 
of the Seine above Paris, and credit for originating the 
science of ground-water hydrology should probably go 
more to him than to any other man—in fact, the further 
development of the whole science of hydrology was 
largely due to his work. It is difficult to determine the 
relative credit that should be given to Perrault and to 
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MEASURING RIVER FLOW FROM A BRIDGE 
Left, with Hand Boom and Reel; Right, with Power Boom and Reel = 


Mariotte; however, Perrault was evidently the first to 
make quantitative studies of rainfall and runoff. Hal- 
ley's principal work related to evaporation and demon- 
strated that the moisture evaporated from the ocean was 
sufficient to supply all the water in springs and streams. 

The writings of Pitot (1730), Daniel Bernouilli (1738), 
M. Dubuat (1786), and M. DeProny (1804) were notable 
contributions to the science of hydrology. The modern 
school of hydraulics dates from 1764, when Professor 
Miscelloti of Turin published the results of his studies and 
experiments and established the fundamental principle 
that hydraulic formulas must be deduced from experi- 
ment and not from abstract reasoning. 


CHEZY FORMULA DEVELOPED 
In 1775, M. Chezy, the celebrated French engineer, 


developed the formula known by his name, V = cV/Rs. 
This, the first algebraic expression of the law of moving 
water, has served as the basis for all subsequent slope 
formulas. In 1869 W. R. Kutter‘ developed a formula, 
known by his name, for determining the coefficient c, to 
be used with the Chezy formula. 

Current meters for measuring the surface velocity of 
flowing water in streams were devised in the latter part 
of the eighteenth century by Borda and Dupuit. About 
1790 Woltmann devised a wheel which could be used for 
measurements below the surface. This was later fitted 
with a recording device by Le Point. 

Although many others contributed, the early develop- 
ment of the science of hydrology was largely due to those 
mentioned. Their writings on hydraulic subjects, how- 
ever, are now of but little practical importance in engi- 
neering practice. 

Interest in hydrology started in the United States be- 
tween 1840 and 1850, when Humphreys and Abbott* 
started their investigations of the Mississippi River and 
its tributaries. About the same time Charles Ellet 
used a rating curve based on measurements of discharge 
to determine the daily discharge of the Ohio River at 
Wheeling.’ The first extended series of measurements of 
river discharge in the United States, in which the current 
meter was used for determining velocities, was made on 
the Connecticut River by Gen. Theo G. Ellis in connec- 
tion with studies begun in 1871.7 The venturi meter for 
measuring water in closed conduits was developed in 1887 
by Clemens Herschel.* 

Systematic hydrologic studies in the United States 
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were started in 
supply information ,, 
water supplies in oo». 
nection with the inyes 
tigation of  irrigatio, 
possibilities in the ar, 
states by the U.S. Geo. 
logical Survey.’ 
idea originated wit) 
John W. Powell, ti 
second director of th, 
Survey, who, with Cap: 
C. E. Dutton, outlines 
the plan of procedeur, 
The development of thy. 
plan and the working 
out of details were under 
the direction of Pred 
erick H. Newell, a lead 
ing force in the work 
who more than anyon 
else was responsible fo; 
its success. 

At the start there were no established methods or jy 
struments for conducting the investigation, and to de 
velop them a camp was organized on the Rio Grande a 
Embudo, N.Mex., under Mr. Newell’s direction, 4 
river-measurement station was established and the firs: 
measurement of discharge made December 21, 1888, }y 
J. B. Williams. This date can be taken as the beginning 
of the systematic collection of hydrologic data in the 
United States. From this beginning the work has been 
expanded. Instruments and equipment have been de. 
veloped and methods of collecting various data deter 
mined, until now practically every phase of hydrology i: 
covered. 

Although many have contributed to the development 
of the science of hydrology, its present status has re- 
sulted largely from the lead given by the engineers of the 
U.S. Geological Survey, especially through its stream 
measurement work, which has been systematically carned 
on for over fifty years and yields the principal basic data 
for all hydraulic studies. Records of flow are now avail 
able for over 8,500 points on streams in the United States 
and are now being kept at over 4,000 points. 

The results of the Survey’s hydraulic studies are pub 
lished in a series of over 900 Water-Supply Papers, which 
contain records of the measurements of stream flow and 
of various other hydraulic studies. They have served as 
a basis in the design, construction, and operation of van- 
ous projects which depend on water for their successful 
operation. The records of available water supplies col 
lected by the Survey have also been of great value = 
connection with the location of various war activities 
such as cantonments, air fields, munition and war 1 
dustry plants, which require adequate water supplies {or 
their successful operation. 
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LSSS 
tion on EK d h 
- The Civil Engineer and the Wage and 
inves 
Hour Law 
By L. Mercatre WALLING 
d with ADMINISTRATOR OF THE Fair LABOR STANDARDS Act AND THE Watsu-HEeacey 
Pustic Conrracts Act, New York, N.Y. 
ell, the 
r Of the 
ith Capt HE basic provisions of the UCH ‘mportant legislation of liability under employee suits which 
outlined T: air Labor Standards Act are special interest to the civil engi- might otherwise have been brought. 
ocedure simple. They merely require, meer has been enacted in Washington Represented among the violating 
nt of the frst, that a wage of not less than during the past few years. To keep our firms in the records are consulting 
working ) cents an hour be paid to all readers up to date, it is planned to run engineers, construction engineers, 
re under employees (unless specifically ex- from time to time a number of special oil and mining men, topographical 
af Fred empted by the Act) engaged in in- articles or reviews dealing with these and highway engineers, structural, 
1, a lead terstate commerce or in the produc- Jaws. Of particular interest are the electrical, and mechanical experts, 
ne work tion of goods for interstate com-  siatutes concerned with employee-em- geological survey services, marine 
1 anyone merce. In some industries a higher ployer relationships, such as the ‘Fair and management engineers, and 
sible for minimum wage has been set, al- Labor Standards Act of 1938,'’ com-_ virtually every remaining branch of 
though in no case is the minimum monly called the ‘‘Wage and Hour Law," the profession. 
ds or in under this law above 40 cents. the “National Labor Relations Act,” Most of the violations in the 
id to de They require, second, that such commonly called the ‘Wagner Act,” the engineering profession have been of 
rande at employees be paid not less than rules and regulations of the National Section 7 of the Act, which com- 
tion. A time and a half their regular rate Labor Relations Board, and others. In _ prises the overtime provision; and 
the first of pay for all hours worked over 40 the June 1941 issue of “Civil Engi- of Section 11 (c), which is the Ad- 
1888, by in any single work week. Third, meering’’ General Philip B. Fleming, ministrator’s authority for the re- 
eginning employers subject to any provision former Administrator, outlined the Wage quirement of employment records 
@ in the of the Act must keep certain records and Hour Law. This articlebyhissuc- applying to the establishments 
has been as to the hours of work and rates of cessor brings the subject up to date. covered. Only occasionally have 
been de pay of employees. we found infractions of Section 6 
‘a deter These are the three provisions most directly affecting of the law dealing with minimum wages. These occurred 
rology is engineers and employees of engineering firms. Interpre- primarily during the earlier days of the Act. Sometimes 
tative bulletins and regulations, issued under the Act by they are found in plants operating under industry wage 
lopment the Division, discuss them in detail. Exemptionsauthor- orders establishing wage minima higher than the statu- 
s has re ized under the Act for professional engineers and others tory 30-cent base. 
rs of the also are discussed in publications of the Division. Com- Congress in writing the law planned that the national 
§ stream plete information as to the requirements of the law and minimum wage in all covered industries would be 40 
y cared the interpretations of the Division have been broadcast cents an hour by October 1945. The Administrator is 
asic data freely, yet violations still occur. directed by Congress to appoint special industry com- 
ow avail ‘ mittees to investigate economic and other conditions in 
ed States VIOLATIONS NOT WILFUL industries believed to be in a position to absorb the in- 
Fortunately, among civil engineers as a whole, a spirit creased wage rate prior to 1945. Following recom- 
are pub of mutual cooperation exists which greatly simplifies mendations of these committees, special wage orders 
rs, which employer-employee relationships. Among engineering have been issued in about 30 industries. Committees 
flow and firms, however, there have been cases of violation of this have been appointed altogether for 38 industries, em- 
served as law—although it must be added the violations generally ploying approximately 7,325,950 workers, of whom it is 
n of van: were not wilful. When called to the attention of the estimated that 1,727,977 have actually had or will have 
uccesstul executives in each concern the violations were quickly their wages increased. 
plies col corrected. In three specific cases, sums representing 
value 10 the differences between the wages actually paid and a ee 
tivities the wages that should have been paid under the Act, The overtime regulations are not difficult to under- 
war 10 amounting to $20,000, $40,000, and $50,000, were paid stand. The whole thing boils down to “time and a half 
pplies for to employees. for work beyond 40 hours.”” There is no requirement for 
The law instructs the courts to assess fines up to double time, for night work, or for Sunday or holiday 
$10,000 for wilful first offenses; and imprisonment for work. If it were feasible for 40 hours to be worked all 
Engineer SIX months with or without a $10,000 fine may be im- in one stretch, there would be no violation as far as the 
. posed lor second offenses. Violations of the Act may Wage and Hour Law is concerned, provided that over- 
wey of Rem be enjomed, as may the shipment in commerce of goods time were paid for work beyond that limit, since there 
ound Wate produced in violation of the Act. Had any employees _ is no daily overtime rate. 
ees, Januar of the violating firms just mentioned been so disposed, Nowadays, however, engineering employers working 
—_ they could have brought suit for the amount of back on Government contracts of certain types, should re- 
_— Wages due them, as the Act makes mandatory an award member that the Walsh-Healey Public Contracts Act 
Cprambo 1° ot double the amount due in successful employee suits. requires payment for overtime beyond 8 hours in any 
it further requires that plaintiff's attorney fees and one day or 40 hours a week. In other words, under the 
. court costs be assessed against the defendant. By Fair Labor Standards Act an employee need not be paid 
making restitution to their employees these firms prob- overtime until the first hour after his full 40, but em- 
8, 78 ably saved themselves possible litigation and double 


ployees on certain Government contracts are entitled to 
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overtime for every hour beyond 8 in any consecutive 24 
hours. 

The Walsh-Healey Act prescribes labor standards in 
the execution of any contracts made by the United 
States ‘‘for the manufacture or furnishing of materials, 
supplies, or equipment in any amount exceeding 
$10,000." Draftsmen engaged in the preparation of draw- 
ings which are required to be supplied to the Govern- 
ment, or which are prepared subsequent to the date of 
contract for use by the manufacturer in producing the 
materials and equipment for the Government, are held 
covered by the Walsh-Healey requirements of time and a 
half after 8 hours. The Walsh-Healey law does not 
apply, however, to supervisory draftsmen or in general 
to other supervisors. 


PROFESSIONAL ENGINEERS EXEMPT 


Professional engineers actually engaged in their pro- 
fessions are exempt from the overtime provisions of the 
Wage and Hour Law provided that they are paid at least 
$200 a month in salary or fees and that their duties are 
fully in line with the requirements outlined by the Ad- 
ministrator in Title 29, Chapter V, Code of Federal 
Regulations, Part 541. Copies of the regulations, which 
also define the requirements for exemption of executive 
and administrative workers, may be obtained from any 
branch office of the Division, or direct from the national 
office at 165 West 46th Street, New York, N.Y. 

Many of the Wage-Hour overtime violations have 
occurred through misunderstanding of this section, and 
we have found that the professional exemption has even 
been claimed for everyday draftsmen. Some super- 
visory draftsmen may be exempt from the Wage-Hour 
overtime requirements as administrative employees if 
they are drawing $200 or more a month in salary or fees. 
But here again, care must be taken that they are em- 
ployed in line with the Part 541 definition. 

In the construction field, some employees may not be 
covered by the law. This would occur when they are 
engaged solely in what may be termed “original con- 
struction” of buildings. In some phases of original con- 
struction—such as the construction of highways and 
other instrumentalities of interstate commerce—the 
Division has taken no position as to whether the Act is 
applicable to the construction workers. This means 
that the Division is not presently enforcing the Act in 
cases where the sole possible basis of coverage on an 
employee stems from the fact that he is engaged in such 
original construction. However, employers are cau- 
tioned that the Division considers the problem a close 
one, and that the courts in cases brought by an employee 
under the Act may well hold such work to be covered. 

If an employee, for any part of a work week, is engaged 
in the maintenance, repair, or reconstruction of an 
essential instrument of interstate commerce or of build- 
ings or machinery used to produce goods for interstate 
commerce, he is covered by the Act for all hours worked 
in that week. The line between original construction 
and reconstruction is often difficult to draw. Of course, 
when an engineering firm engages in interstate operations 
within its own organization—such as_ constructing 
buildings in states other than that in which the central 
office is located—employees in the central office, such as 
draftsmen preparing plans to be sent across state lines, 
and other office employees, are covered by the Act. 

Some overtime violations have occurred when a weekly 
salaried employee has been paid for overtime at an 
arbitrary rate rather than at time and one half his 
“regular rate of pay.” The regular rate of pay of a 
salaried employee is normally determined in any work 
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week by dividing his weekly salary by the number of 
hours worked in the particular week in question, y 

Care should be exercised by employers subject to th 
Act in the maintenance of adequate records for Wa ° 
Hour purposes. The required information normally 
will be available under any standard system of book 
keeping, but the regulations should be consulted in onder 
that an employer may be assured that his records “4 


© Mackintosh Hemphill Co 
SKILLED WorKERS HANDLING A HuGre ELEMENT Por 
A ROLLING MILL 
Typical of the Many Non-Engineers Most Affected by the Wage 
and Hour Law 


adequate and accurate. Failure to keep adequate 
records in itself is a serious violation. Interestingly 
enough, our inspectors long ago found that satisfactory 
records can often be accepted as prima facie evidence of 
satisfactory compliance. 


EFFECT ON WAR PRODUCTION 


In view of the criticism which recently was aimed 
at the 40-hour week, there are one or two final thoughts 
Probably no one knows better than the readers of Civ 
ENGINEERING that there is no such thing as a 40-hour 
week, as such, in the nation today. Official and non- 
official figures on hours of work printed in the daily press 
show that we are rapidly approaching the goal of 160 and 
168 hours operation in vital defense plants. Only a scant 
handful of employers actually engaged in war production 
have complained that the so-called 40-hour law is im- 
peding our program of total production for total war 
The chief complainers have been those who opposed the 
Act from the start—employers and others who would 
like to see the return of the sweatshop type of employ- 
ment which the Fair Labor Standards Act was designed 
to abolish. 

Some critics, fired as we all are by the overpowering 
necessity to win the war, have honestly thought that the 
Wage and Hour Law's overtime requirements stood 
the way of the goal. But as these sincere doubters have 
learned the facts, the ranks of the opponents have been 
considetably diminished. 

I am confident that the law’s regularization of labor 
standards, which are both uniform and fair, is making - 
real contribution to smoother and greater production— am 
thus to winning the war. And I compliment the engt- 
neering profession as a whole on its cooperation with the 
Government in the enforcement of these laws. 
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Engineers’ Notebook 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


The Importance of Considering Side-Wall Friction in 
Bed-Load Investigations 


By Joe W. Jounson, Assoc. Am. Soc. C.E. 


Hyprautic ENGINEER, SEDIMENTATION Drvision, Sort CONSERVATION Service, U.S. DEPARTMENT OF 
AGRICULTURE, WasuINcTon, D.C. 


N the ordinary flume used for bed-load studies, the 

roughness factor for the smooth side walls usually is 
much smaller than that for the granular bed. Conse- 
quently, frictional forces are not uniformly distributed 
over the cross section, and computations based on certain 
assumptions are necessary to determine that portion of 
the tractive force acting only on the bed. Bed-load 
formulas based on data in which the influence of the side 
walls has been eliminated give results for channels of 
infinite width and are more generally applicable to bed- 
load problems. Failure to eliminate the influence of the 
side walls in certain studies may cause the importance 
of other factors to be erroneously estimated. The par- 
ticular importance of the studies here summarized is that 
they include the effects of temperature and viscosity. 

The general principles involved in determining the dis- 
tribution of friction over a cross section with varying 
roughness have been outlined by H. A. Einstein, Assoc. 
M. Am. Soc. C.E. (‘Formulas for the Transportation of 
Bed Load,’ March 1941 PROcEEDINGS, p. 351). The 
basic concept of this method is that the entire cross- 
sectional area can be divided into subareas that will 
correspond to certain sublengths of the wetted perimeter, 
and that the potential energy of a certain subarea is trans- 
formed into eddy energy along the corresponding sub- 
length of the wetted perimeter, the eddies being acceler- 
ated and destroyed again in the same subarea. In a 
simple cross section the average velocity and the slope 
are assumed to be the same in all subareas, and friction 
formulas can be applied simultaneously to describe the 
flow in the various subareas. Let the areas, hydraulic 
radu, and roughness of the component areas be as 
indicated, respectively, by the A, R, and & values in 
Fig. 1. Then 


Total area = A = A, + A,’ + Ay..... (1) 


Wetted perimeter = P = 2d+8B...... (2) 

A A’ A 

anc R, q R, BoC (3) 


The velocity, V, in each subarea is assumed to be a 
‘unction of the average velocity in the cross section, and 
’ the hydraulic radius, the slope S, and the roughness ; 
that is, 


4 = filRe S, ke) = S, = 
fs (R,, S, k,) (4) 


where ( is the discharge in the entire section. Any of the 
éstablished friction formulas may be used in Eq. 4. For 
‘xample, the Manning formula may be used entirely, or 
as illustrated below, the formula for flow in smooth pipes 
may be used for flow along the side walls and the Manning 
formula used only for the bed. 
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In the ordinary bed-load investigation, the tractive 
force on the bed and the bed roughness are used in the 
analysis of the data. The numerical values of these terms 
may be computed from the given equations in several 
steps, as follows: Compute the hydraulic radius of the 
side walls by a suitable friction formula from known 
values of V, S, and k&; multiply the hydraulic radius 
of the wall by the corresponding wetted perimeter 
to obtain the subarea of the wall; the subareas of the 
two walls added 


together and sub- _| Water Surtace 
Ay \ At 
total area of the / R' 
ion gi 
section give the J A ’ 
kw b w 
subarea of the | Bk’ / Ry 
bed, which, when | | / ks \ 
divided by the 4 
flume width Sand Bed 
(wetted perimeter B 


of the bed), gives Fic. 1. Drviston or Fiume Cross Sec- 
the hydraulic ron Into Area Units, Notation 
radius of the bed. 

With the hydraulic radius of the bed now known, the trac- 
tive force on the bed may be computed directly from the 
tractive force formula, and the bed roughness may be 
computed from a suitable friction formula. 


VISCOSITY EFFECTS 


The Manning friction formula gives results that are 
satisfactory for most bed-load investigations. In some 
instances, however, viscosity effects resulting from tem- 
perature variations are appreciable, and the Manning 
formula alone is not adequate. In such cases a friction 
formula, with a factor for viscosity, must be used for that 
part of the flow where viscosity forces are appreciable, 
that is, for flow in contact with the side walls. A formula 
of this type is von K4rman’s law for flow in smooth 
pipes (Eq. 7). 

Consider, as an example, the flume with sand bed and 
glass side walls shown in Fig. 1. If the two side walls 
have equal roughness, the entire cross section can be 
considered to consist of two units—the bed and side 
walls. Side-wall friction may be expressed by the shear 
at the wall as in turbulent flow in smooth pipes, that is, 


intensity of shear at the pipe wall, i.e., side- 

wall friction 

p = density of fluid, or mass per unit of volume 

V = average velocity of flow for the entire cross 
section 

g = gravitational acceleration 

f = coefficient of pipe resistance 
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With side walls of equal roughness, R. equals R.’, and 
the wall shear is 

tr, = RupegS = R,'pgS 
For flow along the flume side walls, Eq. 5 may then be 


written 


V RygS V RL'2S = (6) 


The following relationship between the resistance 
coefficient f, and a universal constant and Reynolds num- 
ber R, has been developed for smooth pipes by von Ka4r- 
man (Fluid Mechanics for Hydraulic Engineers, by 
Hunter Rouse, page 248): 

l 
Vf 


in which case the Reynolds number is: 


= —0.8 + 2log (RV f)........ (7) 


mean velocity pipe radius 
kinematic viscosity 


R= 


but, since the value of the pipe radius is twice the 
hydraulic radius of the pipe, the Reynolds number also 
can be written 


where ) = mean velocity, R = hydraulic radius, and 
vy = kinematic viscosity. 

The hydraulic radius of the side walls in a flume can 
be found from Eq. 6 by first determining the proper value 
of f from Eq. 7. This procedure involves a trial-and- 
error calculation in which a value for the hydraulic 
radius of the wall, R,, first is assumed, and the value of 
the Reynolds number is then computed by Eq. 8. The 
value of f is next computed from Eq. 7 or more simply, 
by using a curve of f versus R plotted from Eq. 7. The 
values of f corresponding to the calculated value of the 
Reynolds number is next inserted in Eq. 6 with known 
values of S, g, and V, and the value of R, is computed. 
If the calculated value of R, differs appreciably from 
the original assumed value, another value is assumed 
and the procedure is repeated. Usually only two or three 
trials are required to give a value of sufficient accuracy 
for most studies. 

With R, for one side wall being known, the subarea 
of flow along each wall is 


A, = (9) 
the subarea with reference to the bed is 
A, = dB — 2(dR,).. (10) 


and the corresponding hydraulic radius of the bed is 


A R 
=— = —2— 
R, B a(1 B ) (11) 
The tractive force on the bed, therefore is 
r, = yR,S..... (12) 


where y = pg = weight per unit of volume. 
Also of interest in some experiments is the discharge 
per unit width of the bed, that is 


APPLIED TO TEST DATA 


The importance of eliminating the effect of side-wall 
friction, and thereby permitting the results of bed-load 


te 
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experiments to be summarized on the basis of channels 
of infinite width, is well illustrated by Ho Pang-Yung’, 
experiments, which were designed to evaluate thy effect 
of temperature on the rate of bed-load transportation 
(Abhangigkeit der Geschiebebewegung von der Korn. 
form und der Temperatur, Mitteilungen der Preussicher 
Versuchsanstalt fiir Wasser, Erd-, und Schiffbay. 
Berlin, No. 37, 1939). These experiments were cop. 
ducted in a glass-wall flume approximately 16 in. wide 
22 in. deep, and 52.5 ft long. A well-rounded sand wit}, 
an average diameter of 1.4 mm was tested at a slope oj 
1:100 with various water temperatures. During each 
experiment, in which the water-surface slope was main. 
tained parallel to the bed by adjusting the tailgate 
measurements were made to determine the discharge, 
depth, water temperature, and rate of bed-load transpor- 
tation. 

Data from these experiments are shown in Fig. 2 (q 
wherein the rate of bed-load transportation at various 
water temperatures is plotted against ydS, the usual form 
of tractive force. This method of plotting, which as- 
sumes that all friction is cSncentrated on the bottom, 
would indicate that temperature has a decided effect 
on the rate of bed-load transportation. The conclusion 
may be misleading, however, since the friction along the 
side walls is not considered in the expression ydS. |j 
the side-wall friction is appreciable, this expression for 
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tractive force is not an exact measure of the force causing 
transportation. The more reasonable method of pre- 
<enting such data is to eliminate the influence of side-wall 
friction and compare the observations on the basis of 
channels of infinite width. 
For example, by using the original data from which 
Fig. 2a) was plotted, the hydraulic radius of the bed was 
computed for each run by the application of Eqs. 5 to 11, 
wnclusive. The effective tractive force acting on the bed 
was then computed by Eq. 12 and plotted, as shown in 
Rig. 2 (0), against the corresponding rate of bed-load 
transportation. It is seen that the transportation 
curves for temperatures of 2, 6, 12, and 13 C practically 
coincide. 
EFFECT OF TEMPERATURE DISCUSSED 


fhe primary effect of temperature in these experi- 
ments appears to be in the effect of viscosity variations 
on the magnitude of the friction along the relatively 
smooth side walls. It is of interest to note that this effect 
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would not be evident if the Manning formula were used 
to determine the side-wall effect, since viscosity is not 
considered. When the formula for flow in smooth pipes 
was used to evaluate side-wall friction, values of the 
hydraulic radius of the bed were found to be approxi- 
mately 6% smaller than those values obtained by the 
Manning formula for depths at 2 in., and approximately 
18% smaller for depths at 8 in. 

Because of the failure to give consideration to the dis- 
tribution of friction between the bed and the side walls 
under the various conditions in these experiments, 
the conclusion that temperature has a decided effect on 
bed-load transportation appears to be overestimated. 
In this example, as well as in many others, erroneous 
conclusions or apparent inconsistencies in certain data 
often may be explained by the variations in the friction 
loss over the cross section. 

The author wishes to acknowledge the suggestions and 
assistance of Dr. H. A. Einstein in the preparation of 
this paper. 


Earthwork Calculations Simplified 


By F. F. Fercusson, Assoc. M. Am. Soc. C.E. 


Senior Executive ENGINEER, Pustic Works DeparTMENT, MArwAR Strate, JopHpur, RAJPUTANA, INDIA 


[| the course of studies for an entirely different pur- 

pose, | have devised a method of calculating earth- 
work quantities. It would not be surprising to learn that 
this method has been in use elsewhere, as it is so simple. 
It has been evolved in the course of my work, from the 
property of determinants. 

Let Fig. 1 represent the cross section whose area is 
required, the coordinates having been computed from an 
assumed origin, as shown. The area can then be com- 
puted from the form 


“Lo ~ 225° “30° So“ | 


The quantities within the brackets are the coordinates of 
the points in the form of a fraction, taken in a counter- 
clockwise order, beginning and ending with the same 
fraction, in this case the one at the lower right hand. 
Multiplications are now carried out as indicated by the 
arrows, those for full arrows being positive and those 
lor dotted arrows negative. Then 


A = 1/,} [100 + 250 + 300 + 168.75 + (—300) + (—0) + (—0)] 
(Full arrow multiplication) 


—|0 + 150 + 93.75 + (—200) + (—900) + (—300) + 0]}.. (2) 
(Dotted arrow multiplication) 


A = '/;(2,218.75 — 543.75) = 837.5 sq ft... (3) 


20, 10) 


~10,0) (0,0) (10,0) 
| 


Fic. l 


The method is derived from a consideration of the ex- 
pression, in determinant form, for the area of a recti- 
lineal figure. The area of the triangle in Fig. 2 is given 
by the expression 


| x Vi 1 | 
A = x2 Ve 
1, 


which on being expanded becomes 
A = — + — + — Xia). (5) 


This expression can also be written in the following 
form: 
x, | 


r 


in which the multiplications are carried out as already 
described. 

If we transform the axes in Fig. 2 so that the origin 
coincides with the apex xsys of the triangle and the x-axis 
with the side x33, x1, Eq. 5 is reduced to 


A = 


since the terms x;, ¥;, and ‘2 all have zero value. 

The proof that Eq. 6 holds for the general case of a 
polygon of m sides is obtained as follows: 
Let us take an n-sided figure as shown in Fig. 3. 
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\ 
(15, 12.5) | Py (ry 
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The area of the trapezium P,L, L,P; is given by the 
expression 
A = + — M1) = + 
— . (8) 
the area of the whole figure can be found by summing the 


areas of such trapeziums, corresponding to the sides P,P, 
P.P;,...P..P,, the superfluous areas canceling out; 
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+ '/; > (X2¥2 — x,y) 


thus A='/; 


= '/ | — + — Xaye.... | +0 


Editor’s Note: A similar method for cross-section areas, based on 
summations for component triangles, was given in the May 1940 
issue, page 311, and the August 1940 issue, page 530. 


Beams with Moment of Inertia Doubled near the Ends 


By BarRJANSKY 


CLEVELAND, On10 


N the course of a recent design study, the writer en- 
countered beams having the property that their 
moments of inertia are doubled near the ends. This was 
effected by overlapping adjacent spans of a continuous 
beam. The analysis of systems of such beams by 
moment distribution required that fixed-end moments, 


(a 


Fic. 1. Bram Layouts 


carry-over and distribution factors be quickly and accu- 
rately obtainable. This purpose is accomplished by the 
curves given herewith. The fixed-end moment F was 
determined by considering a unit-length beam built in at 
both ends (Fig. 1, a), in which the double moment 
of inertia extends over the intervals whose abscissas are 
0<x <aandb<x< 1. Considering the beam to be 
uniformly loaded, F is determined by applying the two 
moment-area principles, and the result is 


1 + — a*\? 1 + — a? = 
l 3 ) 2 


F = — 
2 r us 3 =) 


The carry-over and distribution factors C and K are 
determined in a similar way with the help of Fig. 1 (0) 
(see, for instance, L. E. Grinter, Theory of Modern Steel 
Structures, Vol. 2, p. 242), which shows the unit-length 
beam of Fig. 1 (a) with reinforced portions determined as 
before by abscissas a and b. The right end is built in, 
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Fic. 2. Grapns ror Frxep-ENp Moment F 


of 


while the left end is simply supported and subjected to a 
unit couple. Then the carsy-over factor C is the resy|t 
ing moment at the right end. 

If the rotation at the supported end is @, its reciprocal 


1/@ is a measure of the distribution factor K. Fora non 
reinforced beam, a = 0,5 = 1,0 = 0 = '/,. Then let 
K be defined as 1/¢ = 
l, A = g¢= ! 


Again using the two 
moment-area principles, 
the following expres 
sions are found: 


2(1 + 
2 
— an 
2(1 + b — a) 


Equations 1, 2, and 3 are plotted in Figs. 2, 3, and 4, re 
spectively. These curves give the value of F, C, and K, 
without any involved computations. 

Since the beams considered are not necessarily sym- 
metrical, F, C, and K as read on the curves are the values 
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Fic. 3. Grapus ror Carry-Over Factor C 


at the end from which a and } are measured. To obtait 
the values at the opposite end, the origin must be taken 
there; that is, the far-end constants F’, C’, and A’ are 
read off the same curves using a’ = 1 — band’ = | 
This will be illustrated in the example to follow. 


| 

| 
the 

val 
an 
uni 
3(1 + 6? pet 
the 
Mai 
Sub 
I; 
Yor 
Tok 
1 in a 
pros 
Illis 
twe 
and 
wor 
prol 


N 0. 6 Vou. 12, No. 6 Civit ENGINEERING for June 1942 333 
T but the formulas in question are of such a form that the 
Of labor involved was judged to be disproportionate with the 
P 30 : expected use. The formulas are therefore given without 
further elaboration: 
u<a<b 
3 2 
based on Si: S3 — S,? 
ty 194 
a<u<b 
1 2+ 3b? 
514 6 2 2 6 2 
a<b<u 
. u l Ss 
(* 9 v ) > (1 — wu)? 
F = —-———_ 
0.05 
1 b* — a* 
with S, = 
d to a n 
result 08 RO ees Here u is the abscissa of the concentrated load, counted 
ie from the same end as a and 8. 
procal oo Let us assume a beam WN, with moment of 
= Values of Overlapping, > inertia doubled on 10% of its length near 7, and on 20°% 
Fic. 4. Grapxs For Factor K near V. Then, for the factors at M,a = 0.1, 6 = 0.8. 
7. From Figs. 2, 3, and 4 we read F = 0.087, C = 0.617, 
. ~ lhe factors C and K are independent of the loading on and K = 1.55. These are the fixed-end moment and the 
' - the beam and can therefore be used quite generally. The distribution factor for end M, and the carry-over factor 
— value of F. however, is a function of the external loads, from M to N. To find the factors at N, the origin is 
xpres and both Eq. 1 and Fig. 2 represent the common case of transported there, so that a and 6 become a’ = 0.2 and 
uniform loading. For a concentrated load, F would de- 06’ = 0.9. Using these new values, the following read- 
; pend not only on a and 6, but also on the abscissa u of ings are obtained from the same curves: F’ = 0.096, 
the load, or on a total of three independent variables, C’ = 0.532, and K = 1.27. These are the fixed-end 
. so that a representation by one family of curves is im- moment and the distribution factor at NV, and the carry- 
possible. A nomogram could probably be constructed, over factor from N to M. 
di Our Readers Say— 
7 
ur Readers Say 
_ In Comment on Papers, Society Affairs, and Related Professional Interests 
‘alues 
P s tions. About 25 s 
Coordinating Design and Construction tion of these two functions ut 2 separate major contracts 
\ . were involved in the tunnel and station work and 20 more for 
i lethods on Chicago Subway miscellaneous work. It is said that the construction of the 
Chicago subway has set a new record for speed. 
fo tHe Eprror: The able paper by Peter F. Girard, in the A section of the Division of Surveys that came under my super- 
March issue, cites some trenchant examples of the importance of — vision is Building Examination. The function of this department 
coordinating design and construction in the building of the Chicago _is to determine the physical condition of every building and piece 
Subway of property abutting the right-of-way of the two subway routes, 
In the early days of the twentieth century London, Paris, New before, during, and after completion of construction. In several 
York, Boston, Philadelphia—even Madrid, Buenos Aires, and cases the conditions disclosed affected construction procedure. 
lokyo—found relief from their transportation and traffic problems To ascertain these conditions we examined and secured photo- 
in a system of subways. Chicago made a slightly different ap- graphs of approximately 2,000 buildings. Each examiner de- 
proach to the situation by authorizing the construction of the tailed to the work was accompanied by a photographer. They 
lilinois Tunnel System of freight tunnels under its downtown visited each room in the structure under inspection, made a record 
. streets. Coal, ashes, and miscellaneous freight are hauled be- of the condition of the walls, floors, ceilings, and equipment, and 
‘ween Loop office buildings, hotels and department stores, and took 4 by 5-in. photographs. In addition to this, they took 8 by 
outlying freight terminals and storage yards. Nevertheless, the 10-in. photographs of the exteriors of the building prior to the 
aT ‘ity made comprehensive designs for a system of subways similar construction in the vicinity. A second set of 8 by 10-in. photo- 
those in other cities. Many factors, chiefly financial, held graphs was taken when and if the building was re-examined, and 
these plans in abeyance until November 3, 1938. another set when the final examination was made. In all, two or 
i) nen it 1s realized that the project started almost from scratch _ three sets of notes and photographs pertaining to the exterior and 
tain anc (hat it Was necessary to prepare many designs and estimates interior of each building are filed in the division vaults. Close-ups 
vom oelore a selection of the types to be used could be made, it can be of damaged walls and foundations and close-ups of sidewalks 
— ‘een (hat no time was lost in getting started. Organization of the and curbs show the condition of these structures before, dur- 
are work proceeded simultaneously with the drawing of plans and ing, and after construction of the subways. The Construction 
6. ‘pecications. The substantial completion of the construction Division takes similar photographs of subway construction in 
Probiem im the allotted 20-month time limit is due to the coordina- progress and upon completion. 
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Before construction began owners were notified to care for 
their buildings, and were invited to be present at the physical 
examination The examinations were made jointly with a repre- 
sentative of the contractor involved. Less than 5% of the frontage 
along the subway routes was shored by the owners of the property. 
The city shored only those buildings located over the tubes 

rhe successful outcome of the project is the result of the efficient 
cooperation of the design and construction divisions. 

FRANK A. RANDALL, M. Am. Soc. C.E. 
Consulting Structural Engineer 
Chicago, Ill 


Closure of Discussion on Cable-Sag 
Calculations 


Dear Sir In the April number of Crvit ENGINEERING, Mr. 
Meals offers a solution in the form of a cubic equation for the 
problem (cable-sag calculations) for which the writer suggested a 
method in the February number. Where Mr. Meals differs from 
the original answer, in the second part of the problem, one may 
examine his results to see if they are self-consistent 

rhe AL for the first state was 3.16 ft. To get the AL for the 
last state we add 30 & 883 * 0.00001 = 0.265 ft because of the rise 
in temperature, and since the horizontal tension is decreased by 

= = 0.331 
0.2367 11,415,000 
ft, giving AL = 3.094 ft for the third state. From Mr. Meals, 
8 28.73? 
figures, AL = 
3 
between the AL's indicates an error somewhere in the procedure, 
possibly in the solution of the cubic equation. The writer avoids 
cubic equations where this avoidance is more convenient, and so 
has not checked Mr. Meals’ equations. The writer's method is 
self-checking 

Incidentally, I should like to call attention to an error in the last 
paragraph of my article in the February issue—2.957 should be 
2.967, and 2.988 should be 2.998. The result is not affected. A 
10-in. slide rule is adequate for such work. 

C. M. Goopricn, M. Am. Soc. C.E. 
Consulting Engineer, the Canadian 
Bridge Company, Lid. 


4,500 — 3,487 = 1,013 1b we subtract 


= 25 ft. This rather sharp discrepancy 


Walkerville, Canada 


Legislation Cannot End Depressions 


Dear Srr: From articles and discussions in recent issues of 
Civi. ENGINEERING it is evident that there is a difference of opinion 
as to the cause of major financial depressions such as that which 
started in 1929. 

A study of history will show that all major depressions have been 
preceded by several years of excessive speculation in stocks, real 
estate, or commodities by the public at large. Certainly the high 
prices of stocks on the New York Stock Exchange in the late 
twenties were not the result of a cold intellectual analysis of past, 
present, and prospective earnings of corporations, whose stocks 
were sky-rocketed by the emotional impulse of a large part of our 
people to get rich quick, or to get something for nothing—traits 
common to most of us. For example, the stock of one of the largest 
and strongest banks in New York, which was earning 7% and pay- 
ing 4 sold at $550 per share in 1929. In recent years it has been 
selling around $25. The stock of an automobile company, since 
gone into bankruptcy, sold at $500 per share in 1929, and a long 
list of similarly extravagant prices could be cited. 

A study of history will show that inordinate speculation is not 
confined to our own country or to our own century, for just as ser- 
ious depressions occurred in Holland in the early seventeenth 
century and in England and France in the early eighteenth cen- 
tury—all brought on by over-speculation 

Referring to Holland, the word tulipomania has been given to 
the craze for the purchase of tulips at prices far beyond their true 
worth. The rage for possessing tulips permeated all classes of 
society. Nobles, farmers, mechanics, seamen, footmen, maid- 
servants, even chimney-sweeps and old-clothes men gambled in 
tulips. This wide distribution of speculators was duplicated in 
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1929 when elevator men, stenographers, clergymen, and Other 
people of small means speculated in stocks. At first, a¢ in al 
gambling manias, everybody gained. Then, as in all cases of een. 
lation, confidence was finally destroyed and universa] Panic 
sued. Substantial merchants were reduced almost to beggary 
and many a noble saw the fortunes of his house dissipated Ac 
result of this mania the commerce of Holland received 4 saben 
check from which it took many years to recover. 

The South Sea Bubble was the name given to a series of specu. 
lative projects in England which culminated in disaster The 
rapid swing from exaltation to depression was revealed in a popular 
doggerel of 1720: 

My shares which on Monday I bought 

Were worth millions on Tuesday I thought 

So on Wednesday I chose my abode; 

In my carriage on Thursday I rode; 

To the ballroom on Friday I went; 

To the workhouse next day I was sent. 
Naturally this inordinate speculation was followed by a serious 
business depression. 

In France in 1716 John Law originated the so-called Mississipp; 
Scheme, in the stock of which there was great speculation on the 
part of the public. Finally a serious depression ensued, and Lay 
had to flee to Italy to save his life. 

Since the control by law of individual speculative impulse js 
impossible, I am not hopeful that any legislation can prevent such 
speculation in our form of government, which has permitted the 
individual to use his own judgment in buying and selling and which 
notwithstanding several serious depressions, has brought about 
the highest standard of living ever known. Perhaps under ap 
autocratic form of government, depressions could be prevented 
but in that case the cure might be worse than the disease 

Puitie W. Henry, M. Am. Soc. CF 
Consulting Engineer 


en 


New York, N.Y. 


Approximate Water-Hammer 
Formulas 


To THe Eprror: In computing pressure rise for speed regula 
tion of turbines, it is quite usual to use an approximate water 
hammer formula for the purpose of avoiding the labor of exact 
computations. Of the approximate formulas that have been sug 
gested, probably the most useful for the purpose stated is the 
rigid-column formula of R. D. Johnson: 

[zr + + 
2¢°HT? 
where AH = pressure rise in feet; ZL = length of conduit; \ = 
velocity at beginning of closure; H = static head in feet; and 7 = 
equivalent closure time. 

Dividing both sides by H, this formula can be readily converted 
into the form given by Creager and Justin for pressure rise in their 
Hydroelectric Handbook, namely : 


where n = an This formula gives very good results for relatively 
slow dati and moderate heads, or roughly speaking, for closure 
in more than about four intervals of ee where a = velocity of 
propagation of wave and for heads less than fifty times the velocity 


in feet per second. 


If values of 100 or per cent pressure rise, are plotted 00 


logarithmic paper from Eq. 2 against a base of values of = iy" it will 
iad 

be found that the percentage of pressure rise can be expressed very 

nearly by the following expression 


AH LV\*:! 
= —- .... 3) 

This formula (Eq. 3) has the advantage of being simple, o 
remembered, and easily computable on the ordinary log log slide- 
rule without recourse to any table or diagrams 
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Two illustrative examples are given for comparing the results 
¢ Eq. 3 with values calculated by exact methods. From the U.S. 
of Reclamation’s ““Penstock Analysis and Stiffener De- 
a (Table IV, page 130), L = 1,660 ft; V = 15.07 ft per sec; 
and H = 571 ft. By Eq. 3, p = 31.4%, by Alllievi’s 


= 5 sec; 


179.31 
formula at two intervals p = —_ xX 100 = 314%; and by 
178.14 


Allievi’s formula at 4 intervals p = +71 X 100 = 31.2%. 


From page 118 of the A.S.M.E. “Symposium on Water Ham- 
wer” (published in 1933), L = 1,127 ft; V = 17.58 ft per sec; 
re i7sec; and H = 161.6 ft. By Eq. 3, p = 25.3%, and by 
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17.3 X 144 X 100 
62.5 X 161.6 

In view of the number of erroneous and misleading formulas for 

water hammer put forward from time to time, the writer wishes 

to state specifically that Eq. 3 is not a new water-hammer formula, 

but a nutshell version of Johnson’s well-tried approximate formula, 

which gives correct results only within certain limits as stated. It 

is recommended only for preliminary water-hammer computations 

such as for speed regulation, for full load off (also in most cases for 
half load off), and for heads under about 600 ft. 


Ropert A. SUTHERLAND, Assoc. M. Am. Soc. C.E. 


Allievi’s formulas p = = 24.7% 
0 


Wilmette, lil. 


Diagram for Hydraulic J ump 


Dear Str: The article by Clarence Freeman on ‘‘Nomograph 
for Computing Elevations of Stilling Basin Aprons,’ in the March 
issue, is of interest to anyone who has had occasion to analyze the 
hydraulic jump occurring below a spillway. 

Some time ago, I attempted to construct a diagram which would 
present the requirements for the formation of the hydraulic jump 
below spillways. Referring to Fig. 1, the required formulas are: 


H = 2 da — 


H = — + $( 
:) 
in which 
H = Difference in elevation between upper pool and tailwater 


in ft 
¢ = Discharge per foot of spillway crest width in cu ft per sec 
d, = Depth above the hydraulic jump in ft 
d, = Depth below the hydraulic jump in ft 
= Acceleration due to gravity, 32.2 ft/sec? 


ed,* 


mination of related factors in the ordinary hydraulic-jump prob 
lem. Furthermore, it is to be noted that the parameters d,/d, are 
lines denoting similarity of conditions, consequently, values for 
prototype and model may be compared by referring to values fall- 
ing along these lines. 

For the solution of special problems, it may be advantageous to 
superimpose on the dia- 
gram parameters for ~ r 
values of velocities or 
for values of H+d,. 
These parameters were 
omitted intentionally 
from the diagram to 
avoid confusion in 
reading the curves. 

The writer wishes to 
acknowledge the coop- 
eration of R. G. West 
in direct supervision of the work, of B. R. Gilcrest for his sug- 
gestions and check of the diagram, and of R. E. Freese in prepara- 
tion of the drawing. The work was done under the direction of 
Col. C. L. Hall, Division Engineer, Ohio River Division. 

RayYMOND L. Irwin, Assoc. M. Am. Soc. C.E 
Associate Engineer, Ohio River Division, 
U.S. Engineer Office 


Cincinnati, Ohio 


1000 
After working up the data 


into several forms, the dia- 
gram Fig. 2 was adopted and 
subsequently has proved to 
be quite valuable in the re- 
duction of hydraulic com- 
The diagram 
may be of interest, since the 


putations 


construction is based upon e 
the theoretical equation for Ps 
the elevation of stilling vs 
basin aprons. 

a 


It does not include fric- 

Compensation 
for friction may be made by - 
subtracting the equivalent o 
friction head from H, the 
difference between upper 
and lower pool elevations, = 
before entering intothedia- 
gram. The line F? = 3 or - 


lion le ysses 


> = 2 marks the boundary 


between jumps of the undu- 
larand shock types. Model 
studies indicate that a 
strong hydraulic jump forms 
in the region to the right of 
19 ds = 9 
4.42. 
In addition to expediting 
the solution for the hy- 


draulic jump below a spill- b? 02 0405 1 7? 
way, Fig. 2 possesses certain 
iges in the deter- 
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SOCIETY AFFAIRS 


Official and Semt-Official 


Advance Planning for Summer Convention 
At University of Minnesota, Minneapolis, July 22 and 25, 1942 


With THE pecIstIoNn of the Board of Direction to proceed with 
the Society's Summer Convention in Minneapolis, as determined 
at the Roanoke Meeting, plans for this coming meeting are ener- 
getically going forward. The dates are Wednesday and Thurs- 
day, July 22 and 23, 1942 

All sessions will be held at the University of Minnesota. This 
means not only the technical gatherings but also the Board and 
committee meetings that will precede the convention proper 
General headquarters at the University will be in the Coffman 
Memorial Union, a new and spacious two-million-dollar structure. 
Here also will be held all the meetings of the Society, including 
the Wednesday evening dinner and the programs of the Technical 
Divisions. Six single or half-day sessions have been planned by 
as many Divisions. The following subjects for discussion have 
been suggested to the Divisions for elaboration in series of papers: 


City Planning—Aspects of Migration of Population and Emer- 
gency Housing 

Construction—Developments of New Construction Equipment 
and Adjustment of Old Equipment to New Uses 

Hydraulics—Hydraulic Problems in the Water Supply of Army 
Camps 

Sanitary Engineering—Engineers’ Responsibility Relative to 
Wartime Protection of Sewerage Facilities 

Structural—Structural Methods in Shipbuilding; Saving Steel 
in Structural Design 

Surveying and Mapping—Surveying Methods Used on the 
Alaska Highway 


A session on Wednesday afternoon will be sponsored by the So- 
ciety’s National Committee on Civilian Protection in Wartime, 
which will conduct round-table discussions on evacuation routes, 
camouflage of airports and industrial plants, and a colloquy on what 
Local Section Committees on Civilian Protection have achieved. 

A point of special technical interest is the nearby Hydraulic 
Laboratory of the Univer- 
sity, within walking dis- 
tance of headquarters 
The session of the Hydraulic 
Division will be held there, 
and the building will be a 
center of interested inspec- 
tion during the meeting 


ACCOMMODATIONS FOR ALL 


Holding most of the 
sessions at the Coffman 
Memorial Union Building 
will make for convenience 
as well as sociability. This 
building is about five 
minutes’ walk from an- 
other up-to-date structure, 
the Center for Continuation 
Studies, which will provide 
ample accommodations for 
Board and committee meet- 
ings. In addition to a fine 
auditorium and committee 
rooms, the Center has a 
self-contained residence 
hall, with provisions for 
sleeping and dining ample 
to take care of the Board 
and Society officers for 
their stay, beginning on 


t Sunday, July 19. As far as the Board is concerned, this build. 
ing will therefore take the place of the ordinary hotel! head- 
quarters. 

For those members and guests who bring their families, or who 
may desire regular hotel accommodations, the Hotel Nicollet ip 
the business district of the city, some mile and a half distant. will 
be found convenient. This hostelry, which has an excellent repu- 
tation for appointments and hospitality, will be designated “Hote! 
Headquarters,” as distinguished from the “Meeting Headquarters” 
at the Coffman Memorial Union Building. 

Still another class of visitor is provided for. A new men's dor. 
mitory, Pioneer Hail, will have space for up to 200 men at reason. 
able rates. The quarters consist of separate rooms now forming 
part of student suites, made up of two bedrooms separated by , 
common study. Pioneer Hall is five minutes’ walk from the Cof 
man Memorial Union Building. 


Loca. SEcTION CONFERENCE 


On Tuesday, July 21, there will be an all-day conference of 
representatives from the western Local Sections. The following 
27 Sections will participate in this conference: 


San Diego 


San Francisco 


Arizona Kansas City 
Central Illinois Los Angeles 


Colorado Mid-Missouri Seattle 
Duluth - Nebraska Spokane 
Hawaii New Mexico Tacoma 
Illinois Northwestern Tri-City 
Indiana Oregon Utah 
Iowa Sacramento Wisconsin 
Kansas St. Louis Wyoming 


All members of the Society interested in this conference are 
invited to be present and participate in the discussion. The 


HYDRAULIC LABORATORY OF THE UNIVERSITY OF MINNESOTA AT 
Sr. ANTHONY'S FALLS ON THE MISSISSIPPI 


Of Special Interest to Those Attending the Convention 
336 
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topics will be civilian 


genera: 
protect! activities of 
Local Sections, effects of 
unionization on the engi- 


— neering profession ; and 
most eflective war-time 
work of Local Sections. 


Orr THE RECORD 
In spite of the war re- 
strictions placed on tires, 


build- cars, and railroad travel 
| head- there are more reasons than 

usual for civil engineers to 
or who confer together in techni- 
oliet in cal meetings. The war im- 
nt, will poses a certain amount of 
it repu- censorship on technical ma- 
“Hotel terial that can be published 
arters” without aiding the enemy. 

Some of the information 
's dor- presented must be “off the 


reason- record.” 
It cannot be read later. 


d bya It is presented in session 
e Coff for the purpose of provid- 
ing members with informa- 
tion that will enable them 
to do a better job of helping 
the Government win the 
llowing war. Members who are 
unable to attend will lose 
this opportunity to keep 
abreast of engineering de- 
> velopments. Construction, UNIVERSITY OF MINNESOTA, HEADQUARTERS OF THE SUMMER CONVENTION 
in both volume and rate, 
exceeds figures ever before reached. New equipment, new meth- week when the annual event called the Aquatennial is held in 
ods, new procedures, and unprecedented speeds are being developed Minneapolis. This will appeal to the ladies and to engineers who 
continually may wish to make something of a vacation period out of the days 
ADDITIONAL ATTRACTIONS Ane OFFERED preceding or following the Convention. The Aquatennial is a 
s eas time of festivity, with colorful parades, rodeos, and regattas. 
A number of supplementary features will add special interest Dorian 1948 the war thame wilt be : 
‘ 1942 the war theme will be uppermost. 
to this summer meeting. It takes place, pie, 8 Mention has been made of the Hydraulic Laboratory. It is ata 
picturesque site on the Mississippi River—St. Anthony’s Falls 
Besides means for measuring large quantities of water, it also offers 
facilities for large-scale tests of hydraulic models of all kinds. 
Also connected with the University are a testing laboratory, a high- 
way research laboratory, and other facilities of special interest to 
visiting engineers. Also of interest is the large sewage disposal 
plant recently completed for Minneapolis. 

As a social center for a normal enrolment of some 14,000 stu- 
dents, the Coffman Memorial Union is complete in every way. It 
has attractive lounges, a grand ballroom, dining rooms, and cafe- 
terias, as well as bookstore, billiard room, game room, and bowling 
alleys. A large underground garage is attached. Facilities for 
banquets and regular meals are ample. There are no rooming 
accommodations except as a part of a Faculty Club on the top floor. 


orming 


wee are 
The 


Rai Facruities ARE AMPLE 


Minneapolis and its sister city, St. Paul, comprise a natural 
railroad center with trunk lines radiating in all directions. Ac- 
cordingly the Summer Convention will be one that is easy to reach 
by the means that will be most popular. A dozen comfortable 
trains leave Chicago for Minneapolis daily. Nearer visitors may 
find they can come by highway in spite of war limitations. For 
the larger group that will depend on the railroad, a brief summary 
of railroad schedules serving Minneapolis is appended: 


From Chicago to Minneapolis 


Via Chicago & North Western RR 
Tue Norra 


Tue Vixinc Tue “400" Tae Vicrory Western 


Lv. Chicago...... 9.30 a.m. 3.00 p.m. 9.50 p.m. 11.00 p.m. 
Ar. Minneapolis 7.55 p.m. 9.45 p.m. 8.25 a.m. 8.35 a.m. 
Via Chicago, Milwaukee, St. Paul & Pacific RR 
Marx HIAWATHA HIAWATHA Pronger OLYMPIAN 
IN LOUNGE oF THE CoFFMAN MEMORIAL UNION, WHERE Ly. Chicago...... 9.45 a.m. 1.00 p.m 10.15 p.m. 11.15 p.m 
MEETING Sessions Witt Be HeLp Ar. Minneapolis... 5.45 p.m. 7.45 p.m. 8.00 a.m. 9.10 a.m 
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Vie Chicago, Burlingion & Quincy RR 

BLACK Norra 

Zeruyvr Hawk Coast EMPIRE 
Lv. Chicago 9 OOa.m 3.30pm. 10. 00pm. 11.00p.m. 11.15p.m 
Ar. Minneapolis. 3.30pm. 10 15pm 7. 55am 9 05 a.m 9 20a.m 

From Omaha to Minneapolis 
Vie Chicago & North Western RR 
NortTH AMERICAN NIGHTINGALE 
Lv. Omaha 8 9. 35 p.m 
Ar. Minneapolis 7 8 10am 
Via Chicago Great Western RR 
Twin Cries Lrp 

Lv. Omaha 8 45am 9 00pm 
Ar. Minneapolis 8 10pm 7 40am 

From Kansas City to Minneapolis 

Via Chicago, Rock Island & Pacific RR 

ROCKET 

Lv. Kansas City 1l l0a.m 8 30pm 
Ar. Minneapolis 8 O08 p.m 8 30a.m 


From St. Louis to Minneapolis 


Ly. St. Louis 5.30 p.m C.B.&Q 
Ar. Minneapolis 7.30 a.m C.RI.& P 
Note The “400,"’ the Hiawathas, and the Zephyrs are streamliners 


General plans for the Convention, so far perfected, ensure that 
it will live up to the high standards of Society gatherings. There 
will be limited social events, but as always the friendly contacts 
of old and new acquaintances will be one of the features. The 
technical program and the President's Annual Address will serve 
as the focus. The engineering features will be devoted almost ex- 
clusively to presentations aimed to assist engineers in their best 
efforts to help the Government win the war. Full details will be 
given in the final program, to appear in the July issue. 


Meeting of Board of Direction— 
Secretary's Abstract, April 20, 1942 


Tue Board met at the Hotel Roanoke, Roanoke, Va., on Mon- 
day, April 20, 1942, with Vice-President Charles B. Burdick in the 
chair, and Secretary Seabury and the following members of the 
Board in attendance: Past-Presidents Hogan and Fowler; Vice- 
Presidents Stevens, Spofford, and Stanton; and Directors Blair, 
Boughton, Carey, Cowper, Cunningham, Dickinson, Dunnells, 
Goodrich, Howard, Hyde, Lilly, McNew, Polk, Rawn, Requardt, 
White, Wiley, and Treasurer Trout. Regrets were received from 
President Black and Directors Burpee and Massey, all prevented 
from attendance by pressure of war work. 


Approval of Minutes 


The minutes of the meetings of the Board : 
of Direction for January 19-20 and for Jan- 
uary 22, 1942, and those of the Executive 
Committee for January 22, 1942, were ap- ; 
proved. Slight corrections were noted in the 
minutes of January 19. 


Rea ppointment—Secretary and Treasurer 


As required by the Constitution, the ap- 
pointment of a secretary and treasurer for 
the forthcoming year was in order. The in- 
cumbents, George T. Seabury, Secretary, and 
Charles E. Trout, Treasurer, were unani- 
mously reappointed. 


Minutes of Society Meeting, March 18 


Records were presented covering the special 
Society meeting on March 18 at Society 
Headquarters, held for the sole purpose of 
canvassing ballots on an amendment to the 
Constitution. Report was received, includ- 
ing the results of the ballots canvassed, indi- 
cating adortion of an amendment to the 
Constitution regarding Junior membership 
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ENJOYING THE Review or THE Capet Corps, VIRGINIA MILITARY INSTITU 
Members of Society Party at the time of the Roanoke Meeting 


Vou. 12, No. 
and dues. (Details were given in the April issue of Ciyn, py 
GINEERING, page 223.) ‘ 


Local Section Constitutions 

Approval was given to certain proposals looking toward amenq. 
ment of the constitutions of the following L ocal Sections 
Georgia Section 
Sacramento Section 


Arizona Section 
Buffalo Section 


Memoirs of Honorary Members 

The Board was notified of the loss of A. N. Talbot, Past-Preg 
dent and Honorary Member of the Society, who died on April 3 
1942. To prepare a memoir the following committee was ap 
pointed: Messrs. Daniel W. Mead, Henry E. Riggs, and Fp 
Turneaure, Honorary Members, and M. L. Enger, M. Am. Sq 
C.E. 

Announcement was also made of the death of Alex Dow, Honor 
ary Member, on March 22. Henry E. Riggs, Honorary Member 
was appointed chairman of a committee to prepare a memoir 


Committee on Meteorological Data 

Upon request of the Committee on Meteorological Data, Donald 
M. Baker, M. Am. Soc. C.E., chairman, approval was given for the 
discharge of that committee. his was accompanied by a unani 
mous vote of thanks for the effective work this committee has 
accomplished. 


Chemical Engineers in Joint Conference Committee 

Concurring with action of the other Founder Societies, the 
American Institute of Chemical Engineers was invited to become 
a participant in the Joint Conference Committee, with its president 
and secretary as representatives. 


Payment of Dues 

Rules were adopted covering the payment of dues by those in 
arrears; for remission in certain cases of those of members in 
countries and parts of the United States affected by the war; and 
for payment from English speaking countries as affected by ex- 
change rates. 


Freeman Scholarship Withheld for 1942 

In agreement with the recommendation of the Committee on the 
Freeman Scholarship, it was decided that no award from this fund 
shall be made this year. 


Assistance from Engineering Foundation Requested 

Requests were received from the Hydraulics and the Soil Me 
chanics and Foundations Divisions that they be accorded financial 
assistance in prosecuting research work through Division com- 
mittees. The Board approved the requests and directed that they 
be transmitted to the Engineering Foundation. 
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Summer \feeting 
\pproval was given for the holding of the Summer Meeting of 
» on the University of Minnesota campus in the week of 


saiy 19. 142. Notice was given in the May issue, page 279, and 
further details are included on another page of this number. De- 
sion as to the holding of a meeting of the Society in the fall was 
reserved until the Board meeting in July. 


Inter-American Engineering 

In accordance with similar action by other Founder Societies, 
the Board agreed to appoint a committee of three to act jointly 
with regard to inter-American engineering cooperation in connec- 
on with the Inter-American Development Commission. 


Budget 

Revision of the budget was adopted as it concerned both income 
and outgo. It was found possible to authorize the complete print- 
ing of the 1942 TRANSACTIONS; and at the same time the budget 
was brought substantially into balance. 


Banking Society Funds 
Resolutions were adopted providing for the proper banking and 
handling of Society monies. 


Attacking Employment Problems 

The Board received a report of its Committee on Employment 
Conditions, indicating active study; and in accordance therewith 
approved of the following continuing procedure : 

|. Gathering and publishing of classification of positions and 
recommended salary schedules. 

® Aid in adjusting disputes and correcting discriminatory 
practices 

3. Special attention to the needs of engineers in subordinate 
positions and of Juniors. 


New Members 

The Committee on New Members reported regarding procedures 
it believed could well be followed in approaching engineers of 
distinction with regard to Society membership. Details are given 
in a separate item elsewhere in this issue. 


Other Matters 

Reports were received from committees regarding Publications, 
Professional Conduct, Membership, Washington activities, and a 
varicty of other matters, with appropriate action taken in each 
instance 


Adjournment 
The Board adjourned at the end of Monday afternoon, April 20, 
to meet at Minneapolis, Minn., on Monday, July 20, 1942. 


Employment Problems Receive 
Special Attention 


For many years the Society has been concerned with the eco- 
nomic welfare of its members, particularly the younger men of the 
profession. It is only recently, however, that it has established 
a procedure directed specifically toward the betterment of employ- 
ment conditions. 

The Committee on Salaries has developed, and the Board of 
Direction has approved, and promulgated, a Grading Plan and 
Compensation Schedule (see Crvit ENGINEERING for September 
1939). This deals with the pre-professional grades, as well as with 
those lower professional grades in which the younger men of the 
profession naturally find themselves. 

Another material contribution was made to three large and 
specific problems in the West. In 1940 and in 1941, Allen P. 
Richmond, Jr., of the Society’s staff, visited Arizona, Nevada, and 
Nebraska, where he studied certain state salary problems. As a 
result he was able to recommend grade classifications and related 
salaries for the engineering employees of the highway departments 
of these three states. His efforts were decidedly successful. The 
methods devised are incorporated in Manual 24 on “Surveys of 
Highway Engineering Positions and Salaries.” 

_Now, by recent action, the Board of Direction has appointed a 
‘ommittee on Employment Conditions. To aid this committee, 
Howard F. Peckworth, who for the past year has been editor of 
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Crvit ENGINEERING, has been assigned to the full-time study of 
employment conditions with relation to civil engineers. 

Since March 1 he has made a special study of a particular situa- 
tion—that wherein employees are banded together in some sort of 
formal organization for the purpose of remedying employment con- 
ditions. This search has disclosed certain associations of engineers 
recognized by authorities. In some cases they operated as inde- 
pendent units and in others they were affiliated with the larger 
national trade unions. Mr. Peckworth has been making a study of 
their methods and practices. 

As of June 1 he is completing his third inspection trip. It has 
taken him to Kansas, Denver, Salt Lake City, Seattle, Portland, 
Tacoma, Sacramento, San Francisco, Los Angeles, Phoenix, El 
Paso, and New Orleans. Earlier trips were to the District of 
Columbia, Knoxville, and the South; also to the Middle West— 
Chicago, Iowa, Nebraska, Minnesota, and so forth. He is to de- 
vote his full time to these and similar employment problems. 


Delegate Reports on Annual Meeting 
of American Academy of Political 
and Social Science 


“WINNING Both the War and the Peace’’ was the general subject 
of the Forty-sixth Annual Meeting of the American Academy of 
Political and Social Science, held at the Benjamin Franklin Hotel 
in Philadelphia on April 10 and 11. The following report of the 
meeting comes from the Society’s official delegate, Prof. William 
H. Chorlton, M. Am. Soc. C.E., professor of structural engineering 
at the University of Pennsylvania. 

Subjects of the six sessions were as follows: Winning the War, 
the World Crisis, a United Effort, the World We Desire, the Peace 
to Come, and the Future. Some of the notable speakers on the 
program were the Mexican Ambassador at Washington, the Rus- 
sian Ambassador at Washington, the Minister from the Nether- 
lands at Washington, and the Deputy-Premier of the Czechoslovak 
Government in London. 

The Russian Ambassador, Maxim Litvinoff, stated that the 
following axioms are necessary to the winning of the war: 

1. Victory is impossible without the destruction of Hitler. 

2. Hitler cannot be destroyed either by blockading Germany or 
solely by bombarding German towns, but only on the field of battle. 

3. The main field of battle lies at present on the territory of the 
Soviet Union, where the overwhelming majority of the divisions 
of Germany and of those wrung from her satellites are concentrated 
and will continue to be concentrated. 

4. The Red Army has shown that these divisions can be beaten, 
driven back, and destroyed. 

5. The complete destruction and final defeat of Hitler demands 
definite united efforts of the Soviet Union and Great Britain, with 
some supplementary aid from the United States of America. 

The chairman of one of the sessions observed that in the war so 
far the Anglo-Saxon conception of a world order is being best 
defended by the Chinese and the Russians. 


Free Technical Service by Local 
Sections 


THERE 1S perhaps a fine distinction to be drawn between what 
duties engineers may well undertake gratuitously as public services 
and what ones are of a type requiring payment. For example, 
Local Sections have been asked to help adjust differences between 
interested parties, where engineering knowledge and judgment were 
essential, and have cooperated willingly. Again a Local Section 
has constituted an ‘‘Engineers Committee’’ to serve permanently 
in discussions with civic officials. 

A different type of problem and solution was involved in a recent 
experience of the Cleveland Section. It was approached by city 
authorities for the purpose of securing, on behalf of the munici- 
pality, free professional advice. The method by which this request 
was handled by the Cleveland Section is therefore of general 
interest. 

Because of its deterioration in the course of years, the Central 
Viaduct over the Cuyahoga River in Cleveland has been in disuse 
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for three years. The city has been urged to convert it into scrap 
metal, but has also considered the idea of rehabilitating the struc 
ture for pedestrian or vehicular use, the latter to cost possibly 
$700,000. Accordingly Mayor Lausche asked the Cleveland Sec- 
tion to appoint a committee of three outstanding engineers to study 
and report on this subject. Presumably the service was to be 
gratuitous 

In his reply of May 12, 1942, President George E. Barnes of the 
Local Section reminded the Mayor that the city was fortunate in 
having a large paid staff of specialists on such problems. To these 
a special committee would be supplementary. Furthermore, 


“In view of its expressed aims, the Society acting as a body or 
through its committees cannot properly undertake engineering 
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work, and therefore we cannot appoint a committee of the Socie:, 
for the assignment you offer, but must find some other Ser 2 
which to help. am 


“I think you will on reflection agree with us that any author: 
tive recommendations for a course of action with regard to «, 
Central Viaduct must rest upon individual professiona! judgmen 
and responsibility. Therefore, we can best serve you by recom 
mending qualified engineers to be engaged by your office under oo». 
tract conditions which would give them the necessary scop. ne 
authority for independent findings. If, therefore, you would m.. 
to have us name several engineering consultants any of ie 
would be unquestionably qualified to serve, either individyally ,, 
jointly as a properly constituted board, we would be very glag , 
do so upon request.” 


Local Sections Conference in Roanoke 


Among other noteworthy events at the Spring Meeting of the 
Society in Roanoke, Va., was the Regional Conference of Local 
Section representatives on Tuesday, April21. Sections represented 
were Alabama, Georgia, Miami, Mid-South, Nashville, North 
Carolina, Tennessee Valley, Texas, Virginia, and West Virginia. 
In the absence of W. M. Spann, chairman of the Society's Com- 
mittee on Local Sections, Prof. J. T. L. McNew, past-chairman 
and present Contact Member from the Board of Direction, pre- 
sided over the Conference 

In line with the Society's present policy to lend every assistance 
toward the war effort, the entire morning session was devoted to 
the subject of Civilian Protection in War Time. After a brief 
introduction by Ernest P. Goodrich, chairman of the Society's 
National Committee on Civilian Protection in War Time, each 
delegate presented a brief report on the activities of the Local 
Committee on Civilian Protection in his Section. Following these 
reports, Mr. Goodrich told of the work being done in other Sections 
not represented at the Conference, and outlined the type of work 
expected of the local committees. The Conference provided an 


excellent opportunity for the exchange of ideas on this subie« 
which is of great importance today. je 

At the afternoon session, Secretary Seabury addressed the grou, 
on the subject of “Unionization and the Engineering Prof 
sion,”’ stating that the Society had recently appointed Howard F 
Peckworth, former editor of Crvit ENGINEERING, to devote his 
entire time to a study of employment conditions in the civil eng 
neering profession. Again, each Local Section representative wa: 
requested to report briefly on activities observed to be going on i: 
his own area toward the organization of engineers into bargaining 
agency groups. 

The latter portion of the afternoon program was devoted ; 
informal discussion of Local Section and Society affairs including 
“Local Section Records,”’ ‘Stimulation of Member Interest Dy; 
ing the Present Emergency,” ‘‘Personnel of Local Section and S 
ciety Committees,’’ and other topics of interest to Local Sections 

The Conference was well attended by many members of th 
Board of Direction and other members of the Society who had 
already arrived in Roanoke for the Spring Meeting. 


Loca Sections CONFERENCE AT ROANOKE, VA., APRIL 21 


Left to Right, Back Row: F. P. Turner, R. Messer, H. H. Marsh, H. Stabler, S. B. Morris, J. W. Cunningham, F. W. Rose Ga 
Tech.), Mr. Riegel (Ga. Tech.), A. Cappellari (W. Va. Univ.). Middle Row: E. S. Loane, W. A. Spell, L. L. Hidinger, N.W 
Dougherty, L. Edwards, C. W. Ogden, J. Focht, A. J. Saville, P. A. Rice, V. T. Boughton, R. L. Schmid, F. H. Fowler, T R 
Agg, W. L. Malcolm, P. M. Wallace, R. B. Wiley, G. H. Maurice, J. E. Jagger. Seated: C. W. Okey, E. P. Goodrich, Miss Edith 
Conklin, W. N. Woodbury, J. T. L. McNew, E. S. Thomas, Lazarus White, G. P. Boomsliter, S. B. Lilly 
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Student Chapter Conferences Held 


Interesting and Varied Programs Presented at Spring Gatherings at Colleges 


Student Chapter Conferences, held under the auspices 
y's Committee on Student Chapters, continue to flourish. 
wv fourteen such conferences in which the Chapters in a con- 
area take turns acting as host. In many respects the confer- 
milar to Society meetings on a small scale. Their planning 


noes are 

./ management are entirely in the hands of student officers and 
committees. Lhe seven reports that follow contain many evidences 
sot the students have handled their responsibilities well, and they are 


ve sincerely congratulated on their good work. 


MaRYLAND- District OF COLUMBIA—APRIL 24 

rhe University of Maryland was host to the Student Chapters 
{the Maryland and District of Columbia Sections on the occasion 
{ the Seventh Annual Regional Conference. The sixty-two 
guests representing Johns Hopkins University, the Catholic 
University of America, George Washington University, and the 
University of Maryland—were greeted by Dr. H. C. Byrd, presi- 
‘ent of the University. An address was then given by Col 
Elliott J. Dent, retired army officer, who related many interesting 
oersonal experiences while he was serving in different parts of the 
world. He also discussed the part the engineer must play in 
elping to win the war Motion pictures on the making of tanks 
and the fighting of incendiary bombs concluded the session. 

After lunch members had their choice of two field trips 
Brighton Dam, a project of the Washington Suburban Sanitary 
Commission under construction on the Patuxent River near 
Laurel, Md., or the Washington Airport. Upon their return from 
the field trips the group was taken through the aeronautical and 
testing laboratories at the University. 

At the banquet in the evening Dean S. S. Steinberg, of the 
University of Maryland, acted as toastmaster. An address by 
Dr. A. E. Zucker, of the modern language department of the Uni- 
versity, concluded the meeting. Dr. Zucker spoke on “Modern 
China,” giving an interesting comparison of the Chinese and 
Japanese temperaments. John N. Williams, president of the 
University of Maryland Chapter, was in charge of arrangements 
and presided at the various sessions. 


Mip-WESTERN CONFERENCE—May 1-2 


Right colleges in the Middle West sent delegates to the First 
Annual Mid-Western Regional Conference of Student Chapters, 
which took place at the University of Wisconsin on May 1 and 2 


The conference was opened by Willard M. Warzyn, of the Univer- 
sity of Wisconsin, who was in charge of making all arrangements 
for the two-day program, and then turned over to Elwyn H. King, 
president of the conference. F. Ellis Johnson, dean of the engineer- 
ing college, welcomed the group to the University. Daniel W 
Mead, Past-President and Honorary Member, then spoke briefly, 
as did Dr. Edgar End, of the Marquette University Medical School. 
The latter’s subject was “The Physiological Problems of High 
Pressure Work,” his talk including a discussion of compressed air 
illness and current research in that field. 

Friday afternoon there was a two-hour session on aerial bom- 
bardment protection. Those taking part in the symposium were 
Prof. R. J. Roark, of the University of Wisconsin; G. S. Kessler, 
of the Wisconsin Industrial Commission; and John Messmer, 
construction superintendent of Milwaukee County. The program 
at the banquet that evening provided a contrast to the technical 
sessions of the day. Toastmaster Alfred Ingersoll added to the 
hilarity of the evening with his humorous introductions, while 
Wallace Huber, of the University of Wisconsin, sang. An interest- 
ing and unusual talk on ‘‘sound"’ was given by Pat Norris, guest 
speaker of the evening, and there was a highly successful dance. 

The first part of the Saturday morning program consisted of 
three movies—'‘ Unfinished Rainbows” by the Aluminum Company 
of America, and ““The Co-Axial Cable’ and “Defense and the 
Telephone” by the Western Electric Company. The technique of 
welding was then explained by F. C. Archer, of the Lincoln Electric 
Company, and the Conference closed with a display of the thesis 
projects that are being done in the Hydraulic Laboratory by the 
University of Wisconsin seniors. 


METROPOLITAN CONFERENCE—APRIL 16 


On April 16 Columbia University was host to 133 Student Chap- 
ter members in the Metropolitan Area. In addition to Columbia, 
the Chapters represented were Cooper Union, Newark College of 
Engineering, New York University, Manhattan College, College of 
the City of New York, and the Polytechnic Institute of Brooklyn. 
In an address of welcome J. K. Finch, Renwick Professor of Civil 
Engineering at Columbia, told the delegates that the war is a 
challenge to engineers and a great responsibility. 

The feature of the occasion was a talk on the “‘Design and Con- 
struction of Commercial Airports,” given by Vincent S. Fox, airport 


Group ATTENDING First ANNUAL Mip-WESTERN CONFERENCE OF STUDENT CHAPTERS 
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engineer for Pan-American Airways. Mr. Fox emphasized the fact 
that standardization in the design of airports is impossible, as each 
field presents individual problems. Factors to be considered in de- 
sign are safe operation, functional layout, and economy. Obstruc- 
tions in the surrounding country must also be taken into account, 
and runways in all directions on the least acreage are necessary 
Mr. Fox's remarks proved highly interesting and instructive. 

Another timely talk was that by William Allen Rose, who gave an 
illustrated lecture on bomb shelters. Mr. Rose went into his sub- 
ject thoroughly, covering the different types of domestic and public 
shelters and discussing danger from blast, fragmentation, debris, 
anti-aircraft shells, fire, and gas. He is assistant professor of 
structural engineering at New York University. A tour of the 
various laboratories on the Columbia campus concluded the con- 
ference. 

Mip-ConTINENT—APRIL 9-11 

The second annual meeting of the Mid-Continent Conference of 
Student Chapters was held at Manhattan, Kans., April 9-11, the 
Kansas State College acting as host Chapter. Thursday after- 
noon was spent registering the guests, who were welcomed by L. E. 
Conrad, acting dean of the engineering school at Kansas State. 
Delegates were present from the University of Missouri, the Uni- 
versity of Kansas, and Kansas State College. In the evening the 
group were guests of the Kansas State chapter of the American 
Road Builders’ Association for a smoker. Friday morning was 
devoted to a round-table discussion of Student Chapter problems 
and activities. Following an informal luncheon, the group visited 
Camp Funston, where they inspected the sewage treatment plant, 
pumping station, a typical barracks, and other features of interest 
to engineers. The Ninth Engineers’ Regiment also displayed a 
part of the equipment used by army engineers. 

Friday evening the delegates enjoyed a joint dinner meeting with 
the Kansas Section of the Society. J. B. Spiegel, president of the 
Kansas Section, was master of ceremonies, and E. B. Black, Presi- 
dent of the Society, was the principal speaker. Mr. Black dis- 
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cussed present membership trends and outlined the role of the 
Society in the emergency. The general business session on Satur. 
day morning included the election of officers for the third Mig 
Coatinent Conference. These are Van Kieth Anderson, presides, 
June Danzer, vice-president; and Ted Moser, secretary treasurer 


PHILADELPHIA—LEHIGH VALLEY CONFERENCE—APRIL 19-9 


Bucknell University acted as host to the Student Chapter; of 
the Philadelphia and Lehigh Valley Sections on the occasion of the 
Eighth Annual Conference, which took place on April 20. Po, the 
convenience of those coming from a distance the Bucknell Chapter 
had arranged a smoker and general get-together meeting for the 
preceding Sunday evening, providing the guests with lodging for 
the night. The principal speaker was Commander J. R Ren 
C.E.C., U.S. Navy, who discussed “The Organization and Work 
of the U.S. Naval Construction Regiments.” 

Presentation of technical papers, in the annual student contes 
was also a feature of the Monday program. First prize, Consisting 
of $20 in cash and $20 for entrance fee and dues as a Junior in ty 
Society, went to Louis M. Laushey, of Pennsylvania State College 
for his paper on “Model Studies of an Ogee-Type Spillway 
second prize of $20 for entrance fee and Society dues to Joseph ¢ 
Whiteman, of the University of Delaware, for a paper on “Th. 
Erection of the Main Span of the New St. Georges Bridge”: ans 
third prize of $10 for entrance fee or Society dues to Ervin Spinde| 
of the Drexel Institute of Technology, for a paper on “Protection of 
Roads at TVA Reservoir Crossing.” 

The president of the Philadelphia Section, Charles A. Howland 
was present and spoke briefly. Other talks were given by EF. | 
Durkee, representing the Lehigh Valley Section, and Howard kK 
Preston, chairman of the Philadelphia Section’s Committee 
Student Chapters. Climaxing three years of publication, the hos 
Chapter’s newspaper, “‘On the Level,’’ was presented in the form 
of a convention issue, with notes of welcome from and bits of in 
formation concerning Bucknell professors and students, as well a 
general Student Chapter news. 
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View or Group ATTENDING StuDENT CHAPTER CONFERENCE AT BUCKNELL 
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NoRTHERN New YorK CONFERENCE—-APRIL 25 


The Sixth Annual Northern New York Conference of Student 
Chapters took place at Syracuse University on April 25, with 
delegates present from Cornell niversity, Clarkson College, and 
Syracuse University. A tour of the buildings and laboratories on 
' :pus initiated the program. Then Prof. E. F. Berry, head 
of the civil engineering department at Syracuse University, gave 
an illustrated lecture on “The Romance of the Bridge.”” A lunch- 
eon featuring steak was served at noon, after which Dean Louis 
Mitchell spoke on the role of the engineering student in the war. 
The guest speaker was Prof. W. J. Hansen, of the Syracuse college 
of law, who discussed the relationship of law to the engineer. 

At the afternoon session the heads of the various student Chap- 
ters spoke, and there was a general discussion as to the advisability 
of holding the conference during the war. The annual student 
paper contest concluded the program, first prize going to Clyde 
lohnson for his paper on city planning problems, and second to 


David Shub for a paper on ““The History of Roads.” 


the cam 


Rocky MouNTAIN CONFERENCE—APRIL 18 


Over one hundred delegates—from the University of Wyoming, 
the University of Colorado, and Colorado State College—were in 
attendance at the Third Annual Rocky Mountain Conference, held 
at Colorado State College on April 18. During the morning 
delegates and faculty visited the newly enlarged college airport and 
the site of the proposed Horsetooth Reservoir, a part of the Colo- 
rado-Big Thompson Diversion Project. The various phases of the 
project were explained by Ralph Parshall, senior irrigation engineer 
for the U.S. Department of Agriculture. 

At noon there was a luncheon, with Milton Moreland acting as 
toastmaster. Dean N. A. Christensen, of the engineering depart- 
ment at Colorado State, welcomed the guests, and Wilmer Mc- 
Millin, assistant to the president of the college, was the speaker. 
Following the luncheon the official delegates held a business meet- 
ing, and the remainder of the guests visited the hydraulics labo- 
ratory at the college. The following officers were elected for the 
1942 conference: Walter Colwell, president; Roy Suton, vice- 
president; and David Flemming, secretary-treasurer. 


SprRING ME&TING CONFERENCE—APRIL 22-23 


On April 22 and 23 the Virginia Military Institute Chapter was 
host to a Conference of Student Chapters held in Roanoke in con- 
junction with the Spring Meeting of the Society. The meeting was 
called to order Wednesday afternoon by Cadet Jack Hughes, 
president of the V.M.I. Chapter, who introduced Cadet W. F. 
Cline, president of the V.P.I. Chapter. F. P. Turner, principal 
assistant engineer of the Norfolk and Western Railway and Contact 
Member for the V.P.I. Chapter, then welcomed the guests on 
behalf of the city of Roanoke and the Virginia Section. Mr. 
Turner pointed out the advantages of membership in the Society 
and discussed the Code of Ethics. He was followed by Charles B. 
Burdick, Vice-President of the Society, who discussed the qualities 
that go to make a “‘good engineer.” 

Other speakers heard during the day included Comdr. John S. 
Leister, C.E.C., U.S. Navy; James E. Jagger, Field Secretary of 
the Society; Daniel W. Mead, Past-President and Honorary Mem- 
ber of the Society; Brig. Gen. James A. Anderson, highway com- 


a “issioner for the state of Virginia; and E. M. Hastings, chief 


engineer of the Richmond, Fredericksburg and Potomac Railroad. 
Mr Hastings, who is chairman of the Society’s Committee on 
Student Chapters, gave a timely and inspiring talk that elicited 
much enthusiasm. “We need to be optimistic enough to know 
that the future holds for us and for our nation high, fine, and noble 
things, only as you and I fit ourselves to perform the task that is 
here for us to perform for the welfare of mankind,” he pointed out. 
There was a dinner-dance Wednesday evening, the V.M.I. 
orchestra, the “Commanders,” supplying the music. The address 
of the evening was given by David C. Prince, president of the 
American Institute of Electrical Engineers and vice-president of 
General Electric. Mr. Prince’s subject was “Post-War Planning.” 
On Thursday the V.M_I. Chapter was host to a group of members 
and lady guests attending the Spring Meeting. An account of the 
ocasion appears in “Student Chapter Notes” in this issue. 
« Guests were present from ten colleges, and the delegation from 
he A. and M. College of Texas received the Virginia Section’s 
~ prize of $20—offered to the Chapter whose delegates traveled 
“€ greatest number of “man miles” to attend the Spring Meeting. 
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Revision of Definitions of Terms 
Used in Sewerage and Sewage 
Disposal Practice 


Sreps are being taken looking toward the modification of the 
standard definitions of terms used in sewerage and sewage disposal 
practice, according to the report of W. W. Horner, chairman of 
the committee for this purpose. His report, a statement of prog- 
ress, was made to the Sanitary Engineering Division, one of the 
sponsors of the effort, at the Division’s annual meeting in New 
York in January. 

These definitions were originally published in Manual No. 2 of 
Engineering Practice, which is now out of print. A review of the 
old manual made it evident that many of the original definitions 
are no longer valid, and that many new terms have come into 
sanitary engineering practice that should be included in a list of 
this kind. 

In response to the need of the profession for a revised up-to-date 
list of such definitions, the Executive Committee of the Sanitary 
Engineering Division authorized a new committee to consider 
this matter. In May 1941 a committee of the Sanitary Engi- 
neering Division was set up with Mr. Horner as chairman. After 
correspondence with other interested organizations, and after 
review of work which had previously been done under the leader- 
ship of Langdon Pearse, the effort was expanded and transferred 
to a joint committee under the general chairmanship of Mr. 
Horner. The committee was constituted as follows: 


representing the American Society of Civil 
Engineers 


Langdon Pearse 


W. W. Horner \ 
E. Sherman Chase 


F. W. Jones 
C. E. Keefer | representing the Federation of Sewage 
C. J. Velz Works Associations 


representing the American Public Health 
Association 


Gordon M. Fair 
H. A. Whittaker 


All these men except Messrs. Jones and Whittaker are Members 
of the Society. 

It was agreed that Mr. Pearse would complete the initial revision 
of the definitions, and that the results of his work would constitute 
a first draft for the committee's consideration. Mr. Pearse com- 
pleted the preparation of a revised list which was issued to the 
full committee on November 10, 1941, and the terms contained 
in this list and the definitions for them have been under discussion 
within the committee since that time. The work of completing 
the revision is proceeding satisfactorily but somewhat slowly 
because of the preoccupation of many of the members with national 
defense matters. Chairman Horner advises that the committee 
expects to complete its revision work during the current year, and 
to be able to present the revised list to the Sanitary Engineering 
Division at the time of the next Annual Meeting. It is expected 
that this list will be published as a revision of Manual No. 2, but 
it may also be published and distributed separately by the collabo- 
rating organizations. 


Paul Hansen \ 


To Increase Society Membership 


At 1ts Roanoke meeting, the Board of Direction approved the 
studies and recommendations of its Committee on New Members, 
which are here summarized. The Committee reported that in a 
present total of more than 17,700 Society members, 71.9% repre- 
sented Corporate Membership and 27.5% represented Junior 
membership. Growth among the younger men has been con- 
sistently vigorous, so that the concern of the Committee was par- 
ticularly to foster a similar growth of Corporate Membership. 

Accordingly the Committee advised that special efforts be made 
to increase the number of Corporate Members, with the feeling 
that the standing and effectiveness of the Society tends to be 
affected by such healthy growth, not only locally but in broader, 
country-wide activities. Hence the Committee’s recommenda- 
tion, as approved by the Board, was to the effect that: 

1. Each Local Section should accept the obligation of appoint- 
ing a ‘‘Local Committee on New Members.”’ 
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2. These committees should be composed of men prominent in 
local engineering affairs; they should have a wide acquaintance in 
the profession, and in all ways be fitted to judge the qualifications 
of prospective candidates for Society membership 

3. Emphasis is to be placed on the thought that the aim of the 
committee of the Section should not be merely to add to the 
Society's membership but to gather into the Society such men as 
have attained some distinction in the engineering profession 

4. The manner of approach is important, and the contact 
should be made by a member of the Society who is acquainted 
with the prospective candidate, or by one whom the prospective 
candidate will be likely to hold in respect. 

5. An invitation to join the Society should be made only after 
study and review by the committee on the qualifications, character, 
and personality of the prospect; this information should also be 
discussed with the Local Membership Committee to insure that 
no adverse action is likely to be taken by it after an invitation has 
been extended and accepted 

6. In making an approach, mention should be made of the 
mutual advantage that will accrue to the prospective member and 
to the Society, such as receipt by the member of the Society's 
publications, the opportunity to participate in discussions of inter- 
esting technical subjects and for fellowship in the profession 
through attendance at Society and Local Section meetings. From 
the point of view of the Society, there is the obligation of members 
of the profession to participate in Society work through com- 
mittees, through the activities and interests of the Local Sections, 
and by the presentation and discussion of papers. There is also 
the obligation to assist in extending the influence of the Society 
in national and local affairs, and in generally enhancing the status 
of the engineering profession 

These procedures have been found effective in practice. The 
Board Committee feels that similar excellent results will accrue 
from the general adoption of this plan. 


The Engineering Foundation Issues 
Annual Report 


Tue 1940-1941 Annual Report of the Engineering Foundation, 
recently issued, lists thirteen projects, comprising thirty-four sepa- 
rate problems, on which work has progressed. A summary of the 
year’s researches in which Society Committees are cooperating is 
included in the Report. It outlines Project 38 of the Soil Mechan- 
ics and Foundations Division and Project 67 of the Special Com- 
mittee on Hydraulic Researches 

The Foundation’s policy of making relatively small appropria- 
tions to a considerable number of projects in diverse fields of engi- 
neering was continued. In all cases these projects had the ap- 
proval of one or more of the Founder Societies, and in most cases 
they had additional support from those societies or from industry. 
The Foundation has thus been able to promote research to a greater 
extent than would be possible if only the direct support of the 
Foundation were involved 

On September 30, 1941, the Foundation completed its twenty- 
seventh fiscal year, having been established in 1914. 


New Boston Office for the Personnel 
Service 


IT HAS BEEN found necessary, and feasible, to expand the work of 
the Engineering Societies Personnel Service. Effective June 1 a 
new office is being opened, to serve a large New England territory. 
Space has been taken at 4 Park Street, Boston, Mass., and George 
W. Gilmore has been appointed manager 

This office will carry on the work of the Emergency Planning 
and Research Bureau, Inc., of Boston with which Mr. Gilmore 
has been associated for some time. He therefore is familiar not 
only with the field but with the machinery that has already been 
working there to serve technical men 

This new office is the fifth branch of the Engineering Societies 
Personnel Service, Inc. The other four are in New York City, 
Detroit, Chicago, and San Francisco. 


Don P. Reynolds Joins Editorial] Stay 


Tue Socrery 1s privileged to welcome one of its Promisin, 
younger members into the full-time work of the Organization 
Don Potter Reynolds of Toledo, Ohio, began work as assistan: 
editor of Civit ENGINEERING in the middle of May. His accep! 
ance of this work again completes the organization as depletes 
through the transfer of 
Howard F. Peckworth to 
other duties. 

Although not extensive in 
terms of years, Mr. Reynolds’ 
experience has been valuable 
in its variety. His training 
was at the University of 
Michigan, where he took his 
bachelor’s degree in 1938 and 
his master’s degree in civil 
engineering later the same 
year. In college, he served 
on the staff of the Michigan 
Technic as business manager. 
His special field, in college _ 
and since, has been struc- 
tural engineering. 

His early professional work 
was with the State of Michi- 
gan on bridge and road con- 
struction in its highway de- 
partment. A later activity was in the employ of the City of Toled 
as assistant to the director of public service, on investigations and 
reports dealing with the coordination of construction activitie 
Still later he was engineering aid on the construction of the nex 
Lake Erie Water Supply System for that city. Going back : 
structural work, he served for over two years as designer wit! 
the Sun Oil Company. For the last few months he has been en 
gaged on structural problems as engineer in the office of the cor 
sulting firm of Mills, Rhines, Bellman, Nordhoff, of Toledo, Ohi 
All this later work has been in and around Toledo, where he ha: 
made his home. 

In the Toledo Section of the Society, Mr. Reynolds has bee: 
active as junior assistant to the president. He has also been a 
member of the Section’s committee on new members. Last Janu 
ary, at the Society’s Annual Meeting, he was recipient of the firs 
award of the Mead Prize for Juniors. 

To his new work for the Society, Mr. Reynolds brings many o! 
the better qualities of the young engineer. He has the enthusias 
the confidence, and the idealism that give him a fine background 
It is hoped that many members of the Society will in the course of 
time come to know him and to enjoy at first hand his friendly hel 
fulness. Already he and Mrs. Reynolds and their two young 
children have settled permanently at Colonial Heights in suburba: 
Tuckahoe, N.Y. 


Don Potter REYNOLDs 


Concrete Specifications in Spanish 


RECENTLY there has been published a Spanish translation of th 
Joint Committee Report on ‘‘Recommended Practice and Standaré 
Specifications for Concrete and Reinforced Concrete.” The ne¥ 
printing, particularly for use in the Argentine, has been sponsore: 
by the Instituto del Cemento Portland Argentino in Buenos Aires 
Republic of Argentine. 

The complete Joint Committee report is included, appendices 
andall. A copy of the translation in cardboard covers and anothe! 
in cloth binding have been donated to the Society. This Span™ 
edition may be consulted in the Engineering Societies Library © 
Headquarters. The Instituto del Cemento Portland Argentine» 
to be congratulated on this progressive step in making available 
the most up-to-date material on this subject to all Spanish speaking 
people. 

Since its original publication in June 1940, the Joint Commits 
Report has received increasing attention. As far as is knows, ™ 
present translation into Spanish is the first of that nature. 4 
special edition of the report was printed and bound for the us 
Society members and is available upon request to Headquar'e 
The price is $1.50 a copy, from which there is a 50% discout! 
members in any grade. 
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Appointments of Soctety Representatives 


LANGDON PBARSE, M. Am. Soc. C.E., has been appointed one of 
“the Society's representatives on the Board of the Washington 
Award to fill the vacancy caused by the resignation of SAMUEL 


4. Greecey, M. Am. Soc. C.E. His term will expire in May 
1943 

J. P. H. Perry, M. Am. Soc. C.E., has been reappointed one of 

" the Society’s representatives on the F. ard of Trustees of United 
Engineering Trustees, Inc., for the three-year term, October 
1942-October 1945 

Grorce E. Srrenan, M. Am. Soc. C.E., has accepted an appoint- 
ment to represent the Society on the American Standards Asso- 
ciation Committee A51 on Building Code Requirements for Fire 
Protection and Fire Resistance. 


News of Local Sections 


Scheduled Meetings 


Miami Section—Dinner meeting at the Seven Seas Restaurant 
on June 4, at 7 p.m. 

NASHVILLE SecTION—Dinner meeting at Kissam Hall, Vander- 
bilt University, on June 2, at 6:15 p.m. 


NEBRASKA SECTION—Dinner meeting at the Hill Hotel on 
June 3, at 6:45 p.m 

PHILADELPHIA SECTION—Dinner meeting at the Engineers’ Club 
on June 9, at 6 p.m. 


San Francisco Secrion—Dinner meeting at the Engineers’ 
Club of San Francisco on June 16, at 5:30 p.m. 


SPOKANE Section—-Luncheon meeting at the Davenport Hotel 
on June 11, at 12 m. 


Texas Section—Luncheon meeting of the Dallas Branch at 
the Dallas Athletic Club on June 1, at 12:10 p.m. 


Recent Activities 


BUFFALO SECTION 


A talk on “Traffic Control and Safety, and the War’’ was the 
feature of the luncheon meeting held on April 22. This was given 
by Henry W. Osborne, new traffic engineer for the city of Buffalo. 
By way of introducing the subject of traffic safety, Mr. Osborne 
stated that there were 40,000 fatalities in traffic accidents last 
year, and over a million persons injured. To solve the problem 
locally, the city has now prepared a plan for a war-transport sys- 
tem to utilize the arterial highways in the city with primary, 
secondary, and alternate routes. Studies have also been made 
of bottlenecks at intersections, and several plans for the re-design 
of particularly bad intersections in the city have been drawn up. 
Parking surveys made in congested Buffalo areas indicate that a 
large number of parking violations add to the traffic problem. 


CINCINNATI SECTION 


At the annual meeting of the Cincinnati Section, which was held 
on March 31, Robert C. Sale, president of the University of Cin- 
cimnati Student Chapter, was awarded the Section’s prize of $10 
for entrance fees into the Society. A talk on “The Location and 
Early Growth of Cincinnati,’’ was then given by Prof. James A. 
Quinn, of the department of sociology at the University of Cin- 
cinnati. Professor Quinn’s talk revealed interesting data on early 
floods and on the topography of the first settlements. At the con- 
clusion of the meeting the following new officers were installed for 
the coming year: Joseph C. Bussey, president; Raymond W. Renn, 
vice-president; and Warren W. Parks, secretary-treasurer. 


District oF CoLUMBIA SECTION 


lhe District of Columbia Section made its annual award to out- 
anding seniors from the local Student Chapters at a dinner 


meeting on April 28. Awards of Junior membership in the Society 
were made to Louis Cattaneo, of the Catholic University of 
America, for a paper on ““Timber Construction,’ and to Walter 
Douglas, of George Washington University, for a paper entitled 
“Planning a Gas Transmission Line from Washington to Alex- 
andria.”’ A short report on the Society’s Spring Meeting at 
Roanoke was presented by G. L. Parker, and two short motion 
pictures on war subjects concluded the program. 


GEORGIA SECTION 


On April 13 Frank K. Shaw addressed a dinner meeting of the 
Georgia Section on the subject of the new Bell Aircraft Bombing 
Plant being built near Atlanta. Mr. Shaw, who is industrial secre- 
tary of the Atlanta Chamber of Commerce, stated that one room 
alone had an area of 3 million square feet, and that the employees’ 
payroll is approximately half the total payroll of the city of Atlanta, 

The May meeting was a joint session with the Student Chapter 
at the Georgia School of Technology. Announcement was made 
of the award of the Georgia Section’s prizes of Junior membership 
in the Society, first prize going to C. L. Peacock and second to 
Hugo Quillian. The William A. Hansell prize, given by Mr. 
Hansell and consisting of Junior membership in the Society and a 
pin, was presented to J. T. Bell, Jr. Later F. W. Rose and J. A. 
Feagle, also Student Chapter members, reported on the Spring 
Meeting. The feature of the occasion was a talk on “Rainfall, 
Runoff, and Soil Loss on Georgia Farms,”’ given by John R. Car- 
reker, associate agricultural engineer of the Southern Piedmont 
Experiment Station at Watkinsville, Ga. Mr. Carreker illustrated 
his talk with charts of typical winter and summer storms, which 
showed the startling improvement obtained in the erosion situa- 
tion by rotating row crops such as corn and cotton with cover crops 
such as grain and lespedeza. Of purely engineering interest was 
the evidence that the runoff rate almost equalled the rainfall rate 
from small test plots once the initial detention had taken place. 


INDIANA SECTION 


The annual joint banquet of the Indiana Section and the Student 
Chapters at Purdue University and Rose Polytechnic Institute 
took place at Purdue on April 16. The speaker of the evening was 
George T. Seabury, Secretary of the Society. Mr. Seabury dis- 
cussed the réle of the engineer in the present emergency, pointing 
out that this is an engineers’ war and that approximately thirty 
persons behind the lines are engaged in war effort to one in the com- 
bat lines and that a goodly number of these thirty are technically 
trained persons. In closing, he exhorted all engineers, and espe- 
cially those who are just graduating, to give their very best to the 
war effort. A brief talk by Prof. R. B. Wiley, head of the civil engi- 
neering school at Purdue and Director of the Society, concluded 
the technical program. 


Iowa SECTION 


In April the Iowa Section enjoyed joint meetings with two 
Student Chapters—with Iowa State College on April 8 and with 
the University of Iowa on the 13th. Members of the Iowa City 
Engineers’ Club were also present on the latter occasion. At the 
first of these meetings Anson Marston, Past-President and Honor- 
ary Member of the Society, discussed the engineer’s responsibility 
in the war. Added interest was given the meeting because it 
celebrated Dean Marston's fiftieth year at Iowa State College. 
The speaker at the Iowa City meeting was R. A. Caughey, pro- 
fessor of structural engineering at Iowa State College, who gave an 
illustrated lecture on ‘‘Aerial Bombardment Protection.” 


ITHACA SECTION 


On April 17 the Ithaca Section was one of seven technical groups 
participating in the Fourth Annual Joint Meeting of the Technical 
Societies of the Southern Tier. This gathering, which was held 
at Binghamton, N.Y., attracted a large attendance. The program 
included a talk on ‘‘Conversion to War Production,’’ which was 
given by C. A. Woodruff, chief of the Conversion Unit of the War 
Production Board. Later in the month, 22 senior class members 
of the Cornell University Student Chapter were dinner guests of 
the Section. In a brief address of welcome S. C. Hollister, dean of 
the college of engineering at Cornell, explained the advantages 
of affiliating with the Society as soon after graduation as possible. 
The guest speaker was Charles E. Smith, vice-president of the 
New York, New Haven and Hartford Railroad, who addressed the 
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group on the topic of “Railroad Transportation in the Present 
Emergency.” 
Los ANGELES SECTION 


An interesting program had been arranged for the April meeting 
of the Section. First, Larry Reuland, of the B. F. Goodrich Com- 
pany, spoke on the development of synthetic rubber, illustrating 
his talk with chemical demonstrations and with motion pictures of 
the process of manufacture. He was followed by John Quincy 
Adams, licensed guide for the Alaskan Game Commission, who 
discussed ‘‘Game and Glaciers.”” In connection with his talk Mr. 
Adams showed motion pictures of animal life in Alaska and of Lake 
George. In the spring the outlet to this lake is obstructed by a 
glacier, and the water often reaches a depth of 1,000 ft. In the 
summer, however, the lake is practically drained when it overtops 
and breaks the barrier, discharging its entire volume of water in a 
period of a week or ten days 


MARYLAND SECTION 


On April 9 members of the Maryland Section motored to Wash- 
ington, where they were guests of the District of Columbia Section. 
Brief talks were given by Alonzo J. Hammond and Frederick H. 
Fowler, Past-Presidents of the Society; Gustav J. Requardt, 
Director of the Society; and Hal H. Hale, assistant to the Secre- 
tary and the Society’s Washington representative. The principal 
speaker was Dr. G. Wilson Shaffer, professor of psychology and 
dean of the college of arts and sciences at Johns Hopkins Univer- 
sity, whose subject was “The Psychology of Humor.” 


METROPOLITAN SECTION 


“Precautions to Be Observed in the Use of Materials in Sub- 
aqueous Harbor Construction” was the topic of discussion at the 
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April meeting of the Metropolitan Section. Those taking Part in 
the symposium were Dr. William F. Clapp, who described the 
various marine organisms that attack timber structures: Gerald 
G. Greulich, member of the Society’s Committee on Bearing Value 
of Pile Foundations, who discussed the precautions to be observed 
in the use of steel; and J. A. Mullin, of the Raymond Concrete 
Pile Company, who considered the subject of precautions to be 
observed in the use of concrete. A general discussion of these 
problems followed 
MICHIGAN SECTION 


A joint meeting of the Section and the Toledo Section took 
place in Detroit on February 4. A talk on the new Lake Brie 
water supply for Toledo comprised the technical program. This 
was given by George N. Schoonmaker, city manager of Toledo, who 
also showed motion pictures of construction work on the project. 

In April the Section participated in a large joint meeting that 
had for its theme ‘‘Wartime Construction.”” The other sponsoring 
bodies were local groups of the American Institute of Architects 
the Army and Navy, the Associated General Contractors of 
America, and the Producers’ Council, the latter group acting as 
host. All the talks stressed the conservation of critical materials. 
Chauncey M. Goodrich, representing the Michigan Section, dis. 
cussed methods that could be used to conserve steel. To accom- 
plish this end, Mr. Goodrich advocated the use of higher working 
stresses, at least for structures of a temporary nature. 


TENNESSEE VALLEY SECTION 
A number of business matters were discussed at the April 14 
meeting of the Chattanooga Sub-Section. A talk on “The Effect 
of War on the Tennessee Highway Department”—given by J. W. 
Gentry, state highway engineer—comprised the technical pro- 
gram. An animated discussion followed his talk. 


MEMBERS AND GUESTS OF WEST VIRGINIA SECTION AT SPRING DINNER MEETING 


West VrircrniA SECTION 


Members of the Charleston Chapter of the West Virginia Society 
of Professional Engineers were guests of the West Virginia Section 
on April 3. Members of the Section and their guests met at the 
Kanawha Hotel in Charleston for dinner and a technical session. 
The after-dinner speakers were R. P. Davis, dean of the college of 
engineering at West Virginia University, whose subject was ‘ Emer- 
gency Education in Wartime,” and J. W. Carter, president of the 
Student Chapter at the University, who discussed bomb protec- 


tion. Later in the evening Field Secretary Jagger spoke on Society 
affairs, and Lt. Col. F. H. Falkner, district engineer for the U.S 
Engineer Office at Huntington, W.Va., gave a talk on Bluestone 
Dam. A film entitled “From Mountain Top to Mountain Top — 
prepared by the West Virginia Road Commission—concluded the 
program. This film, which shows the part played by West Vir- 
ginia industry in the war, was much appreciated. 

On Saturday morning, April 4, the group enjo 
ride through the industrial section of Charleston, the trip c 
ating in a visit to the plant of the Libbey-Owens Glass Company. 
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NORTHEASTERN SECTION 


Recent meetings of the Junior Association of the Northeastern 
Section have stressed talks by members of the Association. At the 
session held on March 23 Paul C. Grueter, associate engineer for 
the U.S. Engineer Department at Boston, Mass., discussed ““Model 
Studies of the Cape Cod Canal.”” At the April meeting Norman 
Cleveland spoke on “Long Pile Foundation Construction.” Mr. 
Cleveland, who is structural engineer for Jackson and Moreland, 
of Boston, illustrated his talk with lantern slides and colored 
motion pictures. The second speaker on the program was Harold 
A. Thomas, instructor in sanitary engineering at Harvard Uni- 
versity, whose subject was “Model Studies of Flow in a Network 
of Pipes.” Mr. Thomas illustrated his talk by means of a small 
demonstration model, and the members later visited the hydraulic 
laboratory to view the actual model upon which studies are made. 


PHILADELPHIA SECTION 


On April 9 members of the Section went to Trenton, N.J., where 
they had a joint meeting with the Engineers’ Club of Trenton. An 
inspection tour of the grounds at Fort Dix had been arranged for 
the afternoon, and despite a heavy rainstorm about sixty turned 
out to inspect the various plants and buildings in this vast project. 
Through the courtesy of Maj. W. H. Byington, area engineer, a 
number of engineer officers acted as guides and explained the points 
of special interest to engineers. Later there was a dinner at the 
Stacy Trent, followed by the joint session with the Engineers’ 
Club. There were almost 500 present for the technical program, 
which included talks by Lt. H. C. Ballou, of the Naval Aviation 
Cadet Selection Board, New York City, who discussed the courses 
for pilots being inaugurated in various colleges, and Capt. H. 
Wheeler, of the U.S. Army Air Corps at Fort Dix, who spoke on 
“Air Reconnaissance and Observation.” 


SACRAMENTO SECTION 


The Sacramento Section continues its custom of having weekly 
luncheon meetings. The list of speakers appearing at recent ses- 
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sions includes Warren E. De Young, district manager and Western 
representative of the Automatic Signal Corporation; Maj. Austin 
C. Mathene, executive officer of the Civilian Defense Division of 
the Ninth Corps Area; A. W. Copley, San Francisco regional di- 
rector of the Westinghouse Electric and Manufacturing Company; 
Fred Lohse, chemical engineer for the Permanente Metals Com- 
pany at San Jose, Calif.; and Royal E. Fowle, engineer and pro- 
duction manager for the Granite Rock Company at Watsonville, 
Calif. On one occasion there was round-table discussion on regis- 
tration of civil engineers, the event marking the twentieth anniver- 
sary of the founding of the State Board of Registration for Civil 
Engineers; on another, Fred Sprague presented a double-feature 
motion picture—‘‘Let’s Go Fishing” and “Traveling Through 
Oregon.” 


San D1ieco SECTION 


An illustrated lecture on ‘‘Investigations of Shoreline Erosion at 
La Jolla, Calif.,"’ comprised the technical program at the March 
meeting of the Section. The speaker was Dr. Francis T. Shepard, 
of the Scripps Institute of Oceanography. On April 23 the mem- 
bers of the Section met for dinner and an inspection tour of the 
Tavares Concrete Ship Construction Plant at National City, 
Calif. The tour covered construction of the dry dock, the building 
of the forms, and an inspection of the concrete mix. 


SAN FRANCISCO SECTION 


There was a large turn-out for the regular bi-monthly meeting 
of the San Francisco Section, which took place on April 21. The 
technical program consisted of an illustrated talk on ‘Wartime 
Bridge Construction Problems,” given by Fred W. Panhorst, 
bridge engineer for the California State Division of Highways. 
Mr. Panhorst described some of the devices developed by his de- 
partment for building adequate bridges with a minimum use of 
critical war materials. He pointed out that in the present design 
of structures consideration is being given to the possibility of later 
conversion into standard types of permanent bridges when un- 
limited use of materials is again permitted. 


Student Chapter Notes 


GEoRGIA SCHOOL OF TECHNOLOGY 


The Student Chapter at the Georgia School of Technology reports 
that twenty-two of its graduating members are entering the armed 
service of the country—five each going to the Engineer Corps of 
the Army, to the Navy, to the Ordnance Department, and to the 
Signal Corps, and two to the Coast Guard. All will be commis- 
sioned officers and will have an important opportunity to utilize 
their engineering training. 

During the past months several field trips have been made to 
engineering work in progress in and around Atlanta. The members 
have thus had an opportunity to study the use of soil cement in air- 
port construction, the operation of a water-purification plant, and 
the manufacture of concrete pipe. The list of speakers heard at 


the regular meetings includes Maj. A. O. Taylor, of the U.S. 
Engineer Corps, and James E. Jagger, Field Secretary of the 
Society. The latter discussed the aims and activities of the So- 
ciety. 


NEWARK COLLEGE OF ENGINEERING 


At the April meeting of the Newark College of Engineering 
Student Chapter, Harold E. Wessman, professor of structural 
engineering at New York University, spoke on ‘‘Civil Engineering 
Responsibilities in Air Raid Protection.’””’ Dr. Wessman is chair- 
man of the Metropolitan Section’s Committee on Civilian Pro- 
tection in War Time. 


New York UNIVERSITY 


“The Aerial Camera as a War Weapon” was discussed by 
Walter J. Scholla at a meeting of the New York University Chapter, 
which was held on April 29. Mr. Scholla is superintendent of 
public works at Montclair, N.J., and part-time instructor in 
photogrammetry at the university. 


VIRGINIA MILITARY INSTITUTE 


At the time of the Society’s Spring 
Meeting in Roanoke on Thursday after- 
noon, April 23, the Chapter had the 
privilege of helping to entertain a special 
Party of Society members, ladies, and 
guests. The party arrived by bus from 
Roanoke. After brief talks in Lee 
Chapel, the visitors were taken on a 
Special tour of the grounds and build- 
ings, concluding with tea in Preston 
Library, where ladies of the civil engi- 
neering faculty of the Institute did the 
honors. The special treat of the after- 
hoon was the formal cadet review on the 
Parade grounds. At the conclusion 
of the drill the party left for a picnic 
Supper and evening at Natural Bridge. 


CADETS PREPARING FOR THE CEREMONY AT V. M. I. 
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PTEMS OF INTEREST 


Crvit ENGINEERING for July 


AS THE ELEMENT of transportation 
looms ever larger in the defense program, 
the performance of high-speed trains as- 
sumes added importance. How this af- 
fects the railroad engineer is explained in 
the July number by H. B. Christianson, 
Assoc, M. Am. Soc. C.E., in his paper on 
“Track Problems in the Operation of 
Streamliners."’ He relates the means the 
roads are taking for handling many of the 
details connected with this type of trans 
portation. For instance, reduction of cur 
vature to 1° or less is a prime requisite. 

A subject that grows daily in importance 
is that of “Conservation of Critical 
Materials in Construction,"’ which is dis- 
cussed by J. H. Ehlers, M. Am. Soc. C.E. 
He contends that engineers must revise 
their ideas; where formerly they con- 
sidered mainly financial economies, now 
they must put the emphasis on the ex- 
penditure of available materials. In this 
timely paper he explains what this problem 
involves and how it may be logically 
approached 

New housing of vast proportions has 
been erected in many communities 
throughout the land Frequently this 
has been in conjunction with slum clear- 
ance. Such was the case with the 
“Phoenix Low-Cost Housing Develop- 
ment,” a 2,000-room project in three 
areas, described by John Girand, Assoc. 
M. Am. Soc. C.E. Great pains in design, 
construction, and inspection were amply 
rewarded in the securing of what is claimed 
to be the most economical housing develop- 
ment of its type in the United States. 

Conservation of money, labor, and crit- 
ical material is accomplished by refuse 
disposal in “Sanitary Land Fills in New 
York City,” as explained by Rolf Eliassen, 
Assoc. M. Am. Soc C.E. At first the 
public was alarmed by this method of dis- 
posal and protested, but disinterested 
study disclosed that land fills not only 
solved the disposal problem but elimi 
nated other independent nuisances. Ample 
precautions are taken against fire, odors, 
vermin, dust, and dangers to health 


Public and Private Building 
Construction in Wartime 


ENGINEERING construction is faced to- 
day by an inherent conflict between the 
urge to get necessary things done and the 
restriction of materials with which to work. 
Some suggestions for approaching this 
problem have been collected from Govern 
ment officials and are here given. Ad- 
mittedly, this brief information is incom- 
plete, but it does give some idea of the 
difficulties and of the measures that may 
help to solve them 

It is stated by the War Production 
Board that although the construction in- 
dustry has been converted almost entirely 
to military and other essential construc 
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tion, it is anticipated that the Nation will 
have the largest building program in its 
history. In order to complete this pro- 
gram, the volume of construction for the 
year must reach about $14,750,000,000 as 
compared to $11,500,000,000 for 1941. 
This increase, together with the fact that 
war demands require a much larger pro- 
portion of steel, copper, and other metals 
and alloys than is normally used in con- 
struction, has caused a serious shortage of 
certain materials. For example, while 
steel-plate production for April will be in 
excess of 850,000 tons, the demand ex- 
ceeds the supply by 50% or more. 

It is estimated that the shipment of iron 
ore on the Great Lakes this year must 
surpass all previous records. Lake pro- 
ducers are being asked to supply the steel 
makers with almost 90,000,000 tons during 
the 1942 season. In order to alleviate to 
some extent the shortage of certain ma- 
terials, the War Production Board is de- 
manding the substitution of less critical 
products and the construction of tem- 
porary facilities 

Since the attack on Pearl Harbor, the 
War Public Works of the Federal Works 
Agency has had to revise its policy. 
While it is continuing to provide needed 
facilities, it has had to eliminate the con- 
struction of permanent buildings to a 


temporary construction, in order to con 
serve those vital materials which are 
urgently needed by the armed forces 

It is true that there are some circum 
stances under which it is not advisable o, 
practical to construct temporary buildings 
For example, in some instances a regular 
addition to a school or a hospital in a & 
fense area would require less critical ma. 
terials than it would to provide the facil; 
ties in the form of a temporary building 

Intensive study of substitute material: 
in war public works construction has beep 
under way for some time by Governmen; 
agencies. Use of wood stave pipe and con 
crete pipe in place of steel and cas: 
iron fomwater mains, the use of non-rein 
forced concrete pipe and vitrified clay 
pipe for all sewers, and the substitution 
of timber for all structural steel ar 
among the steps being taken wherever 
feasible in conserving the use of critical 
materials. While there is no definite list of 
substitutes, the War Public Works is en. 
deavoring to make the substitutions listed 
in Table I wherever feasible 

In the heavy construction field, larger 
columns may have to be used to compen 
sate for the absence of reinforcing steel 
brick or timber or reinforced concret: 
beams can take the place of solid stee! 
siding and roofing can be made of several 
substitutes with lightly reinforced slabs 


great extent, and substitute so-called 

TaBLe I. SuGGestep SUBSTITUTIONS IN GENERAL CONSTRUCTION 

IreM FORMERLY SPECIFIED SUGGESTED SUBSTITUTIONS 
Frame Structural steel Wood frame 
Roofing Metal Membrane, composition  shizgles 


Flashings 

Leaders and gutters 

Roof trusses, struts, and purlins Steel 

Anchors, straps, bolts, ties, and 
hangers 

Stair frames 

Stair (railings) 

Windows 

Lintels Steel 

Hollow metal 


Steel frames 
Wrought iron 


Doors 
Door bucks Steel 


Ornamental metal Iron, bronze 


Hardware 


Partitions Steel 
Lockers and cabinets Steel 
Lightning conductors Copper 
Insulation Cork 
Skylights Copper 


Screens 


Weatherstripping Zine or bronze 


Copper or galvanized metal 
Copper or galvanized iron 


Galvanized or cadmium plated 


Steel and Kalamein 


Bronze and brass 


Aluminum or bronze 


wood shingles or slate 
Membrane or bonderized meta! 
Bonderized metal 
Wood 
Asphalt-coated steel 


Wood 

Wood 

Wood 

Stone or wood 

Wood except for fire doors which 
shall be of Kalamein 

Wood except where required for fre 
doors, where Kalamein wil! be used 

Eliminate 

Ferrous metals except exterior door 

Masonry, marble, or slate 

Wood 

Eliminate 

Rock wool 

Galvanized iron or bonderized meta 

Galvanized cloth, wood frames 

Felt 


Thresholds Bronze Wood or cast iron 
Lath Wire and expanded metal Wood or gypsum 
Elevator cabs Steel Wood 

Kick plates Bronze Eliminate 
Manhole covers Cast iron Cast iron for roads 
Flooring Rubber Eliminate 
Flooring Cork Eliminate 

Boilers (up to 7,500 sq [t) Steel Cast iron 
Radiators Copper Ferrous 

Unit heaters Copper Ferrous 

Unit ventilators Ferrous, but eliminate where possible 


Copper 
Oil burners pas 
Stokers 
Gas conversion burners 


Avoid where possible 
Avoid where possible 
Avoid where possible 


Pipe and fittings, steam or water Copper and copper-base alloys Iron or steel 


Air ducts and fittings 


per 
Valves 
Insulation Asbestos 
Oil storage tanks Steel 


Galvanized metal, tin, or cop- 


Copper or copper-base alloys 


All black iron or composition "5« 
with galvanized fittings 

Iron bodies over 1'/: in 

Rock wool, air cell, or magnesi# 

Reinforced concrete where possible 
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fing in special cases. Where fire 
hazards are acute, timber construction 
an be made fire-resistant by chemicals. 
: The War Production Board has stated 
+ its efforts to divert iron and steel into 
their most essential war applications will 
be complete until every possible sub- 
_aeution for uses in civilian activities has 
rieved. Additional civilian indus- 
ent on iron and steel will either 
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be converted to war manufacturing or be 


fort ed to close down. 


N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E. 


RememBer,” warned Professor Neare, 
the words of the cynic, ‘Require seven 
scholars to reckon the strength of a column, 
and the seven learned theses will be as 
profound as the seven wonders of the 
world—and even so diverse!’ 

Tonite I count more than seven hydro- 
kinematists in attendance, attracted, per- 
haps, by the problem proposed by M. T. 
Tank in April. But there are only two 
possible theses: if their volumes, valves, 
und vents are equivalent, either the 
pheritank or the cubitank can be emptied 
more quickly. How do you reckon?” 

The classical perfection of the sphere 
prevails,” answered Cal Klater. “Its 
discharge time in seconds is 1.62VD~*-5, 
where 1/k = CgA V 2g, and V is the 
volume, D the diameter of the tank, and 
(,A the effective area of the orifice. The 
time for the cube is 2kVL~°*-5, where L is 
its edge For equal volumes, D = 
LV6/m so the discharge time for the 
cubitank will be 1.25 -~Wx/6 = 1.39 times 
as long as for the spheritank.”’ 

That ratio checks my figures,”’ chirped 
Joe Kerr, “789 seconds for the cubitank 
against 566 for the spheritank. Tell your 
old cynic that two scholars agree.”’ 

Make it three!’’ yelled another, 
brandishing a slipstick. 

‘While I just wonder if the cynic isn’t 
half right after all,’ mused John Prior 
Cal and Joe reckoned which tank will 
empty first. Didn’t you ask ‘which can 
be emptied more quickly?’ ” 

“Precisely.” 

“And artfully, for we can empty the 
cubitank more quickly by tipping it up 
on one edge. Lend me that slipstick 
and 15 seconds. ** * There. Its emptying 

8, «+ 
tume becomes -k V2(V 2 — 1) VL~®-5, or 
66% of the erect cubitank say 92% of 
the time for the spheritank. Since you 
can't tip the spheritank, the cubitank has 
an edge in more ways than one. Tipping 
up on a corner should be even better.”’ 

‘hat makes you twice as right as the 
ynic. On one corner, the cubitank’s 
discharge time reduces to 1.6% V3(3V3 


4V2 + 1)VL~%5, or 448 seconds. 


That's the way the tank was built in 
Tank's town 
he experts all agreed that the quick- 


emnpt 


pUer-outer would have been a 
standpipe, 10,000 ft high with constant 
section equal to the orifice—just a pipe 
[t would empty in less than 25 


on end 
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seconds, but imagine trying to get past 
priorities with a quintuple super-extra- 
heavy 4.28-in. ordnance-steel pipe.”’ 

“Former Guest Professor Richard Jen- 
ney is present for a return engagement. 
He says he has another as tough as that 
Hollywood bathroom. We're listening, 
Dick.” 

“Then here goes, Noah. Our mutual 
friend, Ken Bridgewater, recently built a 
military-access road—straight as a swig 
of Duggan’s Dew. Over Dog Creek he 
stretched a 350-ft bridge, and another 
half as long over Pup Creek 

“His final report included a panorama 
taken from a camera station which turned 
out to be as far from the highway as the 
distance between the two bridges. In the 
picture, the Pup Creek Bridge scaled the 
same length as the Dog Creek Bridge, the 
scale being thé maximum possible with 
that equality. How far were the bridges 
apart?” 

“Thanks, Dick. That should engage 
the perspective of our bridge engineers 
until August.”’ 

(Prof. John C. Prior submitted the only 
“A” paper. Except for him and the Guest 
Professor, the above characters are fictional 
or anonymous.) 


Brief Notes 


Tue fifteenth semi-annual meeting of 
the Eastern Photoelasticity Conference 
will be held on June 20 in Boston, Mass., 
at the University Club. All inquiries 
should be addressed to W. M. Murray, 
Room 1-321, Massachusetts Institute of 
Technology, Cambridge, Mass. 

** 


ANNOUNCEMENT has been made of a new 
four-year undergraduate course in city 
planning, which will be offered by the 
Massachusetts Institute of Technology 
for the first time in 1942-1943. The pro- 
gram, which is under the direction of 
Prof. Frederick J. Adams, includes pre- 
paratory subjects in engineering and the 
natural and social sciences. The third 
and fourth-year courses will be primarily 
technical in character, with emphasis on 
the economic and administrative aspects 
and the working out of actual problems. 

* * 


Since February 1941, Pratt Institute, 
Brooklyn, N.Y., has offered courses in 
Aerial Bombardment Protection. The 
Institute’s fourth course begins June 9. 
There is no charge for tuition as the course 
is sponsored and financed by the Govern- 
ment. Enrolment blanks are obtainable 
from, and returnable to William J. Mc- 
Guinness, Assoc. M. Am. Soc. C.E., Co- 
ordinator, A.R.P. Program, Pratt In- 
stitute, 215 Ryerson St., Brooklyn, N.Y. 

SuMMER defense training courses are be- 
ing offered by the Polytechnic Institute of 
Brooklyn, Department of Civil Engineer- 
ing. Starting June 8, two nights a week 
for 15 weeks there will be a course in Air- 
field Engineering, one in Topographic Map 
Drafting, and one in Mechanics and 
Strength of Materials. For details, address 
the Department of Civil Engineering, 
Polytechnic Institute, Brooklyn, N.Y 
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More THAN 100 technical papers and re- 
ports are scheduled for presentation at the 
Forty-fifth Annual Meeting of the Ameri- 
can Society for Testing Materials to be 
held at the Chalfonte-Haddon Hall, 
Atlantic City, N.J., June 22-26. There 
will be more than 150 meetings of tech- 
nical committees, and some 18 separate 
official technical sessions. Two outstand- 
ing technical features are the symposium 
on radiography, for which three sessions 
are scheduled, and the discussion on the 
solvent action of water vapor at high tem 
perature and pressure. There will also 
be papers on ferrous and non-ferrous met- 
als; on cement, concrete, and mortars; 
and on many other subjects. 


Government Requests 
Pictures 


Tue Coorprnator of Information 
wishes to get in contact with all engineers 
who are amateur photographers and who 
may have motion pictures or still photo- 
graphs covering foreign countries, made 
within the past twenty years. If so, this 
agency would like to borrow such illus- 
trations for inspection and possible confi- 
dential duplication for Government pur- 

es. 

Field notes, diaries, or record books 
bearing annotations would be of great im- 
portance. Postal cards and other pur- 
chased prints of foreign countries are also 
desired. 

A postal card directed to the Pictorial 
Records Section, Coordinator of Informa- 
tion, 25th and E Streets, N.W., Washing- 
ton, D.C., will suffice to give the pre- 
liminary notice that there is such material. 
A questionnaire will then be sent and ar- 
rangements made thereafter for examina- 
tion at the place where this material can 
be seen; or the owner may be asked to 
send it to Washington. Any shipping 
charges involved would be paid by the 
Government. 

In this manner engineers will be directly 
advancing their country’s war effort. 
It is understood that all films and photo- 
graphs would be loaned for the exclusive 
use of the Government, and not for any 
commercial showing or publication. This 
material would be returned in good con- 
dition and without undue delay after it 
had served the purposes of the Coordina- 
tor of Information. 

In particular, owners of such material 
are asked not to send any films or photo- 
graphs until they are requested to do so. 


NEWS OF ENGINEERS 
Personal Items About Society Members 


A. D. ALExis, commander, CEC, U.S. 
Navy, has been ordered to the West 
Coast and will be stationed at the 
Staff Headquarters of the Thirteenth 
Naval District, Seattle, Wash. Until 
recently he was officer in charge of con- 
struction at the Naval Supply Depot and 
Dry Dock at Bayonne, N.]. 


A. ANDREW Boemt has resigned his post 
with the New York City Planning Com- 
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mission in order to join the staff of the 
Bureau of the Budget in Washington, 
D.C. He will serve in the capacity of 
administrative consultant. 


Murray BLANCHARD, who is in the 
U.S. Engineer Department, has been 
transferred from the District Engineer's 
Office at St. Paul, Minn., to Sault Ste. 
Marie, Mich., where he will be employed 
on the new lock construction. It was 
just fifty years ago that Mr. Blanchard 
first went to Sault Ste. Marie—that time 
as rodman on the construction of the 
second, or Poe, Lock. 


Hariey G. OverHOLT is now mainte- 
nance engineer for the Twin Cities Ord- 
nance Plant at New Brighton, Minn., the 
position representing a promotion from the 
post of assistant works and construction 
engineer. 


James N. Pease, consulting engineer 
of Charlotte, N.C., has been called to 
active duty with the Corps of Engineers, 
U.S. Army, and is stationed at Fort Bragg, 
N.C. He has the rank of colonel. 


Joun E. Wiey, formerly engineer- 
secretary of the Wyoming Associated 
General Contractors, with headquarters 
at Cheyenne, has been commissioned a 
captain in the Engineer Corps of the U.S. 
Army. 


Gerorce G. HayYveEN is now a lieutenant 
(jg) in the Civil Engineering Corps of the 
U.S. Navy, assigned to the Department of 
Buildings and Grounds at the U.S. Naval 
Academy, Annapolis, Md. Until re- 
cently he was office engineer for the Port- 
land Cement Association in New York 
City. 

Durr A. Aprams, New York City con- 
sultant, has been awarded the Frank P. 
Brown Medal of the Franklin Institute, 
Philadelphia. The award was made for 
“his work in discovery of a fundamental 
design basis for concrete and reinforced- 
concrete mixtures.” 


Haywoop G. Dewey, Jr., has reported 
for active duty as first lieutenant in the 
Field Artillery at Camp Roberts, Calif. 
Last fall Mr. Dewey returned to his posi- 
tion as assistant engineer for the U.S. 
Bureau of Reclamation at Denver after 
a year spent in hydraulic research in vari- 
ous parts of the country as Freeman 
Traveling Scholar for 1940-1941. 


Nep L. AsuTron has been granted a 
leave of absence from his position as chief 
designer for Howard-Needles-Tammen 
and Bergendoff at Kansas City, Mo., in 
order to do defense work. At present he 
is structural steel designer for the Austin 
Company at the Oklahoma City (Okla.) 
Aircraft Assembly Plant. 


Samvuet J. Lorinec, research engineer 
for the Vought-Sikorsky Company, at 
Stratford, Conn., is the recipient of the 
Wright Brothers’ Medal, which was 
awarded by the aeronautical section of 
the Society of Automotive Engineers. 
Mr. Loring received the award for his 
paper entitled “Outline. of a General 
Approach to the Flutter Problem,” which 
was presented at the annual meeting of 
the S.A.E. in January 1941. 


CHARLES UNDERHILL POWELL, since 
1915 engineer in charge of the Queens 
Topographical Bureau, has announced 
that he will retire. Mr. Powell, who has 
been in the service of the city since 1898, 
had his first engineering assignments on 
Brooklyn Bridge and early subway con- 
struction work. 


T. B. Larxrn, colonel, Corps of Engi- 
neers, U.S. Army, has been relieved of 
duties at Balboa Heights, C.Z., where he 
was supervising engineer of the Special 
Engineering Division of the Panama 
Canal, and assigned to the Commanding 
General of the air forces at Washington, 
D.C. 


NicHoLtas H. Heck was recently pro- 
moted from the position of chief of the 
Division of Terrestrial Magnetism of the 
U.S. Coast and Geodetic Survey to that 
of assistant to the director of the Survey. 
Captain Heck will devote his attention 
to scientific and technical matters. He 
will be succeeded by Compr. O. W. SwAIn- 
SON, formerly assistant chief, who will have 
the title of chief of the Division of Geo- 
magnetism and Seismology. Compr. H. 
A. Corton will be made assistant to Com- 
mander Swainson. 


Henry T. Lorrt, who is on the staff of 
the TVA, has been appointed construction 
engineer on the South Holston and Watuga 
Dam projects, with headquarters at 
Bristol, Tenn. 


Joun VERNON OTTER is now project 
manager on the construction of a new 
defense plant near Pocatello, Idaho. 


Beverty C. Dunn, colonel, Corps of 
Engineers, U.S. Army, has been trans- 
ferred to New York City from Seattle, 
Wash., where he was district engineer. 


DECEASED 


ARTHUR BRENNAN (Jun. '36) of Anchor- 
age, Ky., was killed in an automobile 
accident near Galveston, Tex., on April 1, 
1942. Mr. Brennan, who was 27, was for 
several years with the U.S. Engineer De- 
partment at Louisville, Ky. 


Harry (M. con- 
sulting engineer of Sayre, Pa., died on 
March 5, 1942, at the age of 55. At one 
time Mr. Child was assistant engineer for 
the New York City Public Service Com- 
mission, and he had been structural de- 
signer for Stone and Webster. Later he 
maintained an engineering and architec- 
tural practice at Sayre. 


SrratTon Davis (M. '05) 
consulting engineer of Pittsburgh, Pa., 
died at his home in that city on January 
2, 1942, at the age of 75. Beginning in 
1889, Mr. Davis was for some years con- 
nected with the Massillon Bridge Com- 
pany, of Toledo, Ohio—from 1893 on as 
chief engineer. Before establishing his 
consulting practice in Pittsburgh he was 
structural engineer for the Pennsylvania 
Company at Detroit, Mich. 


ArtHuur Green (Assoc. M. ’29) civil 
engineer of Bristol, Tenn., died there on 
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April 6, 1942. Mr. Green, who wag 52, 
went to Bristol in 1924 to become city 
engineer. From 1931 to 1937 he served 
the city as commissioner of streets and 
public improvements, his term of Office 
being marked by many municipal jm. 
provements. He helped obtain for Bristol 
the first CWA project in the nation— 
cleaning and widening the Beaver Creek 
channel. Since 1937 he had maintaineg 
a consulting practice. 


WILLARD LIVERMORE GoRTON (Assoc 
M. '10) consulting engineer of Boise, 
Idaho, died there on March 25, 1942, gt 
the age of 60. Early in his career (19]} to 
1915) Mr. Gorton was chief irrigation ang 
design engineer for the Philippine Depart- 
ment of Public Works. After serving as 
captain of engineers in the World War, he 
became chief engineer of the Idaho Public 
Utilities Commission. Later he was cop. 
sulting engineer on Mexican irrigation 
projects, and from 1930 to 1933 served in a 
similar capacity in Turkestan. From the 
latter year until his retirement in 194) he 
was consultant for the Boise Water Cor. 
poration. 


ALAN Gorpon GUTTERIDGE (M. '37) 
consulting engineer of Melbourne, Austra- 
lia, died on February 21, 1942, at the age 
of 50. A native of Australia, Mr. Gut. 
teridge was educated in the United States 
—at Harvard. After four years (1914 to 
1918) with the Royal Canadian Regiment, 
he returned to Australia where he was, 
successively, assistant engineer for the 
Melbourne Harbour Trust and chief 
engineer for the Commonwealth Depart- 
ment of Health. For many years he 
maintained a consulting practice, and 
since 1939 had been a principal in the firm 
of A. Gordon Gutteridge, Haskins and 
Davey. 


STEPHEN Saint JOHN MALven (Jun 
’37) of San Antonio, Tex., died in Feb- 
ruary 1942. Mr. Malven, who was 26, 
graduated from the Agricultural and 
Mechanical College of Texas in 1937. He 
then became junior base inspector for the 
Texas State Highway Department, re- 
maining in that capacity for several years. 


CHaRLes Meaps (M. New York 
City consultant, died on April 24, 1942, 
at the age of 72. Since 1905 Mr. Meads 
had been president of Charles Meads and 
Company, New York City engineering 
and contracting firm. Earlier in his career 
(1896 to 1904) he was superintendent of 
construction for R. H. Hood, engineer and 
contractor with offices in New York and 
Washington. 


Joun Burcurrecp (M. ‘19) 
civil engineer of St. Louis, Mo., died 
recently. Mr. Neely, who was 58, was for 
a number of years chief engineer for the 
Missouri Bridge and Iron Company, at 
St. Louis. Earlier in his career (1908 to 
1922) he held a similar position with the 
Kansas City (Mo.) Bridge Company ™ 
charge of design, estimates, field construc 
tion, and cost data. 


DonaLp OreLuP Newson (Assoc. M 
'26) since 1940 chief engineer for the Guy 
F. Atkinson Company on the construction 
of a naval operating base at Long Beach, 


( 
a 
fi 
\ 
fi 
a 
N 
h 
a 
R 
y 
| 

AC 
At 
Bs 
| 
Bu 
Be 
I 
Bu 
§ 
Cm 
¢ 
( 
C 
CH 
E 
Cor 
Q 
L 
Cox 
A 
J 
Cua 
A 
Se 
Das 
N 
(F 
Dav 
| Ei 
: B 
Pau 
U 
fif 
i q Fox 
Ei 
Ges: 
Ex 
| 
| Gov 
1 Gro: 
Er 
4 BI 
He 


VoL. 12, N o. 6 


Calif., died recently. He was 43. From 
1922 to 1925 and, again, from 1926 to 1931 
he was with the Truscon Steel Company 
at Portland, Ore. He maintained a con- 
sulting practice from 1931 to 1933, and 
from 1934 to 1939 was with the Mason 
Walsh Atkinson Kier Company on the 
construction of the Grand Coulee Dam— 
first as structural engineer and then as 
assistant chief engineer 

Epwarp RosrInson (Assoc. 
M. '08) president of Construction Manage- 
ment, Inc., of New York City, died at his 
home at St. James, L.I., on May 5, 1942, 
at the age of 68. From 1910 to 1917 Mr. 
Robinson was vice-president of the New 
York building construction firm, Ruggles 


and Robinson, and from 1920 to 1935 
vice-president and general manager of the 
Triest Construction Company. In the 
latter year he became connected with the 
New York consulting firm of Frederic R. 
Harris, Inc., and thereafter was made presi- 
dent of Construction Management, Inc., 
an affiliate of the foregoing firm. During 
the first World War Mr. Robinson served 
in the Corps of Engineers with the rank of 
major. 


Georce Henry Sacer, Jr. (M. ’36) for 
the past two years engineer in charge for 
Ford, Bacon, and Davis, Inc., at Galves- 
ton, Tex., died on April 23, 1942. Mr. 
Sager, who was 47, was formerly a resident 
of Louisville, Ky., and had been executive 
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director of the Louisville Municipal Hous- 
ing Commission. He had also been Ken. 
tucky state engineer for the Public Works 
Administration and, at one time, was 
resident engineer for Ford, Bacon and 
Davis at Monroe, La. 


BENJAMIN FRANKLIN TayLor (M. '30) 
senior highway engineer for the Public 
Roads Administration at Kansas City, 
Mo., died there on April 18, 1942. He 
was 59. In 1919 Mr. Taylor became con- 
nected with the Public Roads Administra- 
tion (then the U.S. Bureau of Public 
Roads), and he had been senior highway 
engineer since 1928. At the outset of his 
career he was in the New York State 
Highway Department. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From April 10 to May 9, 1942, Inclusive 


AppiT1ions TO MEMBERSHIP 


Acnew, Davip Reep (M. '42), Vice-Pres., Ashe- 
ville Cont. Co., Asheville, N.C. 


Auutson, Joun ANDREW (Jun. ‘41), Ist Lt., 
Corps of Engrs., U.S. Army, Asst. Div. Engr., 
105th Engr. Battalion, 30th Division, Fort 
Jackson, 

Bauwens, Georce Paut (Assoc. M. '42), 
Prof., Civ. Eng., Univ. of Southern California, 
University Park (Res., 10294 Cresta Drive, 
Los Angeles), Calif. 


Buakety, Matraew Louis (Jun. ‘41), With 
Boeing Aircraft Co. (Res., 4800 Fremont Ave., 
Apt. 108), Seattle, Wash 


Buaser, Epwarp (M. °'42), Deputy 
County Engr., County Engrs. Office, 1926 
Standard Bidg., Cleveland, Ohio. 


Bronaucs, Ricuarp Georce (Jun. '41), Senior 
Eng. Aide, Special Eng. Div., The Panama 
Canal, Diablo Heights, Canal Zone. 

Bureico, Frank AntHony (Jun. ‘41), Junior 


Naval Archt., Navy Yard (Res., 311 South 13th 
St.), Philadelphia, Pa. 


Curnc, Quan Yuen (Assoc. M. °42), 2d Lt., 
Quartermaster Corps, U.S. Army, Army Post 
Office 954, Care, Postmaster, San Francisco, 
Calif. (Res., 3941 Maunaloa Ave., Honolulu, 
Hawaii.) 


CHRISTENSEN, WALTER JuNrIOR (Jun. With 
Boeing Aircraft Co. (Res., 7615 Sand Point 
Way), Seattle, Wash. 


CosaucH, Leon Ropney (Jun. *41), 2d Lt., 
Quartermaster Corps, U.S. Army, Company E, 
10th Quartermaster Training Regiment, Camp 

, Va 

Coyne, Joun Cuartes (Jun. '41), 2d Lt., U.S. 
Army, 304th Field Artillery Battalion, Fort 
Jackson, S.C. 


Crayton, Lestre Atuison (Jun. '41), Detailer, 
Am Bridge Co., Ambridge (Res., Mount 
Sewickley Camp Ground, Sewickley), Pa. 


Danserc, Apranam (Jun. Civ. Engr. and 
Naval Archt., U.S.N., Navy Yard, Boston 
Res., 9 Duke St., Mattapan), Mass. 


Daves, Jost Tomas (Assoc. M. °42), Sales 
Engr., Tennessee Coal, Iron & R.R. Co., 1310 
Brown Marx Bidg., Birmingham, Ala. 


Patton, Ricnarp Gorpon (Jun. °42), With 
U.S. Army, 100-45 One hundred and ninety- 
fifth St., Hollis, N.Y. 


Fox, Mico Prrcwer (M. Col., Corps of 
Engrs, U.S. Army, Secy., Mississippi River 
Comm., Vicksburg, Miss. 


Gesster, Axet Bernarp, Jr. (Jun. ’41), Junior 
Engr., U.S. Engr. Dept., Union Guardian Bldg., 
Detroit, Mich. (Res., 4880 East 84th St. 
Cleveland, Ohio.) 


Goupgav, MorGAN Jerrerson, Jr. (Assoc. M. 


42), Civ. Engr., Opelousas, La. 

Grostick, NorMAN LARSEN (Jun. '41), Junior 
Engr U.S. Engr. Office, 700 Union Guardian 
Bldg. Detroit (Res., 421 East Clinton St., 
Howe Mich. 


Harpesty, Ecpert Raitey (Jun. *42), With 
Waddell & Hardesty, 101 Park Ave., New York 
(Res., Chatsworth Gardens Apartments, Larch- 
mont), N.Y 


Cuartes Justus (M. '42), Engr., Design, 
Bureau of Water Works & Supply, 207 South 
Broadway, Los Angeles, Calif. 


Jackson, Coyt (Assoc. M. °42), De- 
signing Engr., Krueger & Clark, 71 Santa 
Plaza (Res., 116 West Manhattan Ave.), 
Santa Fe, N.Mex. 


Jerson, Joun Craus (Jun. '42), Bridge Drafts- 
man, State Highway Dept., Transportation 
Bidg. (Res., 1825 Water St.), Olympia, Wash. 


A Hsvan (Jun. '42), 301 College Ave., Ithaca, 


Lancritt, Lyte Epcar (M. '42), Asst. Estima- 
tor, Am. Viscose I my , Nitro (Res., 820 Moore 
Ave., Dunbar), W 


Locuak, Borts (M. “9, Structural Engr., Gibbs 
& Hill, Inc., Pennsylvania Station Bldg. (Res., 
102 West 80th St.), New York, N.Y 


Lyncn, Howarp Pover (Jun. °41), 1065 East 
3lst St., Brooklyn, N.Y. 


McGrew, Finvey Ottver, Jr. (Assoc, M. *42), 
Associate Engr., U.S. Engrs., Fisher Bldg. 
7 3525 North East 27th Ave.), Portland, 


James (Assoc. M. '41), Lt., 
U.S. Coast Guard (R), 1300 Custom House, 
Boston (Res., 1 Marion St., Malden), Mass. 


Montootn, Marvin Ricnarp (Jun. °41), 2d 
t., U.S. Army, 92 South 5th St., San Jose, 
Calif. 


Moorr, Scott (Jun. '41), Civ. Engr., 
W. L. Huber & E. M. Knapik, 1 Montgomery, 
San Francisco (Res., 1625 Buena Ave., Berke- 
ley), Calif. 


Joun (Jun. '42), Junior Engr., 
P-1, Municipal Eng. Div., The Panama Canal, 
Balboa Heights, Canal Zone. 


PARKER, THEopoRE Harotp (Jun. '41), Junior 
Engr., U.S. Engr. Office, 751 South Figueroa 
(Res., 1316 South Western Ave.), Los Angeles, 
Calif. 

Paut, Evcene (M. °42), Engr., U.S. 
Army Engrs., New Federal Bidg., 
(Res., 104 Tioga St., Johnstown), 


ScuHarrner, Erzer (Jun. Instr., 
Civ. Eng. Dept., Cooper Union, Cooper Sq., 
New York (Res., 71-05 Sixty-eighth St., Glen- 
dale), N.Y. 

Scutup, TrumMAN Banxson (Assoc. M. ‘42), 
City Engr., City Hall, Kansas City, Kans. 


ScHNURR, Francis Maurice (Jun. 603 
West Washington St., Sandusky, Ohio. 

Senour, CHaries (M. '42), Head Engr., Missis- 
sippi River Comm., Box 80, Vicksburg, Miss. 

Seymour, Harotp James (Assoc. M. 42), Asst. 
City Engr., City Hall, Elizabeth, N. J. 


SuremMan, Roy Marvin (Jun. '42), Structural De- 
signer, Arundel & Consolidated, Box 3944, 
Santurce, Puerto Rico. 


Smirn, Roy Tuomas, Jr. (Jun. '41), Care, J. F. 
Johnson, Box 479, Austin, Tex. 


Harry Herman (M. ‘42), Asst. Chf. 
Engr., Belmont Iron Works, 2215 Washington 
Ave., Philadelphia, Pa. 


STONE, Crype CALLAHAN (Jun. ‘41), Ensign, 
U.S.N. R., Navy Yard (Res., 6018 Drexel Rd.), 
Philadelphia, Pa. 


Taytor, Davis (M. ‘'42), Landscape 
Archt. and Site Engr., 4614 Prospect Ave., 
Cleveland, Ohio. 


Tuompson, Virornta (Jun. '41), Eng. Aide, U.S. 
Waterways Experiment Station (Res., 1100 
Crawford), Vicksburg, Miss. 


Wapswortnh, THOMAS JERALD (Jun. '41), Ensign, 
U.S.N., 1465 West 33d St., Apt. 306, Min- 
neapolis, Minn. 


Waker, Cart Crayton (M. '42), Engr., The 
Jennings-Lawrence Co., 538 Rowlands Bldg. 
(Res., 1826 West Ist Ave.), Columbus, Ohio. 


Wesper, Joseru Cart (Assoc. M. '42), Office and 
Design Engr., City of Toledo, 565 Erie St., 
Toledo, Ohio. 


Weesner, Grorce Woop (Jun. '41), Shipfitter, 
Nashville Bridge Co., Sparkman St. Bridge 
(Res., Woodmont Blvd.), Nashville, Tenn. 


YouaLtem, MARTIN JusTIN (Jun. ‘41), Care, 
Joint Highway Research Project, Purdue 
Univ., West Lafayette, Ind. 


MeEMBERSHIP TRANSFERS 


Baker, Witrrep Harmon (Jun. '36; Assoc. M. 
'42), Asst. Prof., Civ. Eng., West Virginia 
Univ., Morgantown, W.Va. 


BERRIGAN, Paut Dunn (Assoc. M. '40; M., '42), 
Lt. Col., Corps of Engrs., U.S. Army, 1619 
Cotton Exchange Bldg., Dallas, Tex. 


Burnett, Dovcitas Haroip (Jun. Assoc. 
M. °42), Industrial Engr., Standard Oil Co. 
of California, 225 Bush St., Room 1029, San 
Francisco, Calif. 

CaTTon, Mites Dewey (Assoc. M. '28; M. '42), 
Mgr., Soil Cement Bureau, Portland Cement 
Assn., 33 West Grand Ave. (Res., 7341 North 
Seeley Ave.), Chicago, Ill. 


CRANLEY, Epwarp Patrick (Jun. '35; Assoc. 
M. *42), Supt. of Maintenance, Archt.—-Board 
of Education, 228 North La Salle St., Room 
510 (Res., 5044 North Kilbourn Ave.), Chi- 
cago, Ill. 


Dow inc, Louts Jr. (Jun. '36; Assoc. M. 
'41), Associate Engr. (Structural), U.S.N., 
Bureau of Yards and Docks, Navy Bldg. (Res., 
4320 Fourth St., N.W.), Washington, D.C. 


Enxe, GLENN LaVine (Jun. Assoc. M. *42), 
Asst. Chf. Engr., Utah-Pomeroy-Morrison, 
Box 197, Provo, Utah. 


Goopwin, James (Assoc. M. '36; 
M. '42), Cons. Engr. (J. W. Goodwin Eng. 
Co.), 344 Martin Bidg., Birmingham, Ala. 

Greer, Davin McKay (Jun. '39; Assoc. M. 
'42), Asst. Engr., U.S. Engr. Office, M. and M, 
Bldg. (Res., 1731 Marshall), Houston, Tex. 
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Hesecton, FRANK Ricnmonp (Jun. ‘40; Assoc 


42 Asst. Engr U.S. Engr. Office, 60 
South Beaver St., York, Pa 

Hitat, Davip (Jun. "39; Assoc. M. Archi- 

tectural Engr Eggers, Higgins, Wilcox & 


Erickson, 542 Fifth Ave. (Res., 34 Metropolitan 
Oval), New York, N.Y 


Hus, Jacos (Jun. "33: Assoc. M. 
Associate Engr., U.S. Bureau of Reclamation, 
Box 66, Colville, Wash 


Hype, Georce Emmons (Jun. "34; Assoc. M 
‘42), Asst. Hydr. Engr., Bonneville Hydr 
laboratory, US. Engr. Office, Bonneville 
Ore 


Locrart, Bernarp Francis (Assoc. M. ‘35; M 
"42), (Berrall & Locraft), 615 Colorado Bidg 
Washington, D.¢ Res., 2000 Daniel Rd 
Chevy Chase, Md.) 


Mater, Franz Josern (Jun. 40; Assoc. M. 
Associate Public Health Engr U.S. Public 
Health Service, Sub-Treasury Bldg.. New York 
(Res., 7035 Broadway, Jackson Heights), N.Y 


Marston, Georce Anprews (Jun. "30; Assoc 

42). Asst. Prof. of Eng., Massachusetts 

State College (Res., 28 Kellogg Ave.), Amherst, 
Mass 


Murer, Bevery (Jun. Assoc. M 
2), Coms. Engr. (A. Y. Taylor & Co.), 2 
South Central Ave., Clayton, Mo 


Nupar, Yves (Jun. "28; Assoc. M. "31; M. *42), 
Cons. Engr., 152 West 42d St. (Res, 374 
Wadsworth Ave., Apt. 4E), New York, N.Y 


Pratt, (Jun. ‘35; Assoc. M. "42), Road 
Engr., U.S. Indian Service, Fort Duchesne, 
Utah 

Roserr Leo (Jun. ‘38; Assoc. M 
‘42), Civ. Engr. (P-4), Corps of Engrs., War 
Dept., Office of Dist. Engr., Corozal, Canal 
Zone 


Joun Mrcnart (Jun. ‘32; Assoc. M 


Ruppy 
Grade 4, Board of Water 


Engr. Insp 


Supply Neversink (Res., 109 Carrier St., 
Liberty), N.Y 


Sonne, Asa (Jun. "32; Assoc. M. °42), 
Lt. (jg), CEC, U.S.N.R., 2242 Thirty-fourth 
Ave., San Francisco, Calif 


Sorinec, Argtuur (Jun. “31; Assoc. 
M. '42), Engr., U.S. Engrs., Box 2240, Hono- 
lulu, Hawaii 


Stuart, Tennant (Jun. "39; Assoc. M. 
‘42), Asst. Hydr. Engr., Ground Water Div., 
U.S. Geological Survey, Box 47 (Res., 1103 
Sixth Ave.), Safford, Ariz. 


SWEETON Watson, 3p. (Jun. °35; 
Assoc. M. '42), Senior Asst. Engr., Dept. of 
Eng., Bureau of Public Works, 550 Main St 
(Res., 270 Edgewood St.), Hartford, Conn. 


Taytor, James Donato (Jun. 36; Assoc. M 
‘42), Office Asst. to Vice-Pres. of Operations; 
G. N. Ry., Great Northern Bldg. (Res., 942 
Osceola Ave.), St. Paul, Minn 


TOTAL MEMBERSHIP AS OF | 

MAY 9, 1942 

5,761 | 
6,897 


Members 
Associate Members......... 


Corporate Members.. 12,658 


Honorary Members......... 35 
4,955 


1942 


VoL. 12, No.6 


Vercet, Lours Water (Jun. "38; A 
Cons. Engr., C Dice 
s Courthouse, Dickinson 
LAWRENCE FREDERICK | 
Assoc. M. '42), Engr. and Land os 
C. Shinn, 9 Allen St., Toms River, NJ”? 
Youns, Dana (Jun. '26; Assoc. M. 35 
Prof., Applied Mechanics, The Univ ‘of Tenes 
Austin, Tex 


REINSTATEMENTS 


ALBERMAN, ERNEST SAMUBL, Assoc 
stated May 4, 1942 M. 


Apr. 13,1942." My 
Epwarp, Assoc. M.. reinstated 
Harvey, Affiliate, reinstated Apr. 
Assoc. M., reinstated Apr 
Jacos, M., readmitted 
Foster, M., readmitted May 1, 
Assoc. M.., reinstated 
Assoc. M., reinstated Apr. 
Assoc. M., reinstated May 4, 


Stuper, Harry Assoc. M., readmit 
May I, 1942. ae 


RESIGNATIONS 


Arnoto, RayMonD, M., resigned A 
22, 1942. 

Taytor, Henry Grorce, M., resigned Dec. 31, 
1941. 

WENSTRAND, RALPH THEODORE, Assoc. M., re 
signed Apr. 23, 1942. 


Applications for Admission or Transfer 
Condensed Records to Facilitate Comment from Members to Board of Direction 


June 1942 


NuMBER 6 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 


Every member is urged, 


therefore, to scan carefully GRADE GeNERAL REQUIREMENT AGE 
RACTICE 
the list of candidates pub- = 

~ Qualified to design as well as an 4 
lished each month in Civi Member to direct important work 35 years 12 years 
ENGINE SRING and to furnish Associate Qualified to direct work SF wears 8 wears 
the Board with data which Member 
may aid in determining the Qualified for sub-professional 

unior wants 20 years 4 years 
eligibility of any applicant. 

Tt is especially urged thal Qualified by scientific acquire 
Affiliate ments or practical experience 35 years 12 years 


a definite recommendation as 
lo the proper grading be 
given in each case, inasmuch 


charge 
as the grading must be based  ¢ 


APPLYING FOR MEMBER 


Auten, James Hare (Assoc. M.), Philadelphia 
Pa Age 44) (Claims RCA 6.6 RCM 9.8) 
March 1937 to date Chf. Engr Interstate 
Comm. on Delaware River Basin 


ANDERSON, VicTroR CHARLES (Assoc M.), 
Little Rock, Ark. (Age 40) (Claims RCA 1.5 
RCM 16.7) Feb. 1931 to date member of firms, 
Anderson & Knoop, and Capital Steel Co 


Bicker, Joun Orro (Assoc. M.), New York City 
(Age 45) (Claims RCA 4.0 RCM 8.9) Jan. 1941 
to date Engr.-in-charge, Elec. and Mech 
Dept., Frederic R. Harris, Inc.; previously 
Associate Engr., Parsons, Klapp, Brinckerhoff 
& Douglas, and Waddell & Hardesty 


“aASAGRANDE, ArtuurR (Assoc. M.), Cambridge, 
Mass Age 39) (Claims RCA 7.0 RCM 5.0) 


* In the following list RCA (responsible charge 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
Member standard) denotes years of responsible charge of IMPORTANT work, 
work of considerable magnitude or considerable complexity 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


to cooperate with engineers 


Sept. 1932 to date at Harvard Univ., as Lec 
turer in soil mechanics, Asst. Prof., and (since 
Sept. 1940) Associate Prof., of Civ. Eng 

CASTLEMAN, Francis Ler, Jr. (Assoc. M.), Nash- 
ville, Tenn. (Age 59) (Claims RCA 3.4 RCM 
7.2) Sept. 1935 to date at Vanderbilt Univ. as 
Instructor in, and Asst. Prof. of, Civ. Eng., and 
since June 1938) Associate Prof. of Structural 
Eng 

Cuerry, James Linton (Assoc. M.), Glenside, 
Pa. (Age 37) (Claims RCA 2.0 RCM 9.7) 1934 
to 1936 Associate and Profit Sharing Partner, 
1936 to 1938 (Spare time and summers) Cons 
Engr., and 1938 to date member of firm and 
Partner, H. A. Kuljian & Co., Cons. Engrs. & 
Constrs., Philadelphia, Pa. 


Cor, (Assoc. M.), Knoxville 
Tenn. (Age 49) (Claims RCA 9.9 RCM 6.1) 
Oct. 1940 to date Lt. Col., Corps. of Engrs., 


Associate Member standard) denotes 


upon the opinions of those who know the applicant personally as 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 


RESPONSIBLE p 

CHARGE OF Communications relating 
Work 

} to applicants are considered 

strictly confidential. 

The Board of Direction 

RCA* will not consider the appli- 

cations herein contained from 

residents of North America 

5 years until the expiration of 5 

RCM* days, and from non-residents 


of North America until the 
expiration of 90 days from 
the date of this list. 


U.S. Army, being Adjutant and Executive, lst 
Mil. Area; previously with TVA as Prin Eng 
Draftsman, Asst. Highway Engr., and Associate 
Highway Engr., Office Design See 


CrensHaw, Werner, Wilmington, 
1941 to date Associate San. Engr., —orps of 
Engrs., U.S. Army, Camp Davis, N.C & 
viously Engr. and 1'/: years member of firm, 
Kinsey Eng. Co, Pekin, Il 


Dieter, FRANK Louts (Assoc. M.), Arlington bars 

(Age 38) (Claims RCA 9.9 RCM 7.3) Mare 
1938 to date with Arlington County, Virgin, 
as County Planning Engr., Director of rus 
ning, Secy., County Planning Comm Oe 
viously Field Engr. with Wm. D. Darby; e 


signing Engr. with H. C. Webster, Cons. Engr 
Milwaukee, Wis 
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